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LASTS A LIFETIME. 



Things happen fast in the Navy. And 
with more than sixty career fields to 
choose from, you get a choice that 
will give you a headstart on the rest 
of your life. 

From the beginning you get 
training and on-the-job experience 
with some of the most advanced 
equipment in the world. And travel 
that will take you places you've only 
dreamed of Hong Kong. Naples. 
Bangkok. Rio de Janeiro. 

But, whether you're seeing the 



nuclear submarine or on one of the 

world's largest aircraft carriers, you'll 

be seeing your future develop today. 

Get a start on your tomorrow 

today. See your local recruiter or call 
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ON THE COVER 

As he zips around Earth at 1 7,000 
mph. aslronaul W/illiam Fisher 
works on a communications satellite 
in the Space Shuttle cargo bay 
To get the job done right the first 
time, astronauts need specially 
designed equipment Read about 
how today's Shuttle crews are 
working miracles in space in the 
exciting story on page 103 

— Hasselblad photo 
courtesy of NASA 
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Editor's 
Notes 






Before the flip: PM crew packs Skytiawk for Bonneville. 



Sometimes, things just don't work out — as Henry Ford II reminded 
Lee lacocca on the occasion of lacocca's firing from Ford Motor Co. 
That seems to be the case with us and the Bonneville Salt Flats. For the 
past two years, we've been trying to set some land speed records at 
Bonneville and it just hasn't worked out. Two years ago, we tried the 
high-tech approach with a Buick Skyhawk outfitted with a 4-cylinder 
engine, twin turbochargers, waste gates, experimental fuel injection 
and the whole nine yards. The engine puked its guts on every run. Last 
year, we decided that the way to go was the old hot-rod approach, 
forsaking turbos and 

fuel injection for cams HH^BBT^^^HH^^TiiMM il: 

and carburetors. On 
the way to Wendover, 
Utah, from Los Ange- 
les with the record-at- 
tempting Buick Sky- 
hawk in tow, our crew 
ran into the most se- 
vere windstorm in de- 
cades. The wind 
flipped our trailer and 
vsTecked the car inside. 
So, perhaps you can 

understand why we've decided against a third attempt at setting any 
records at Bonneville. It's too dead there, anyway. Does anyone know 
if it's possible to set any car speed records in, say Cancun? . . . We've 
all heard the news reports. "The anchor says something to the effect 
that Shuttle astronauts today made several repairs to a satellite in orbit 
around the Earth, restoring it to full function. I've always wondered 
what exactly you have to do to a satellite to fix it while floating 
weightless hundreds of miles above the surface of the Earth. And what 
kind of tools do you use in outer space? Our cover story this month 
(page 103) answers these fascinating questions and more. Check it out. 
. . . I've often said we'd go anywhere for a story and, while Japan isn't 
the farthest point on the face of the Earth, it's pretty far to go for one 
article. Yet, that's where West Coast Editor Steve Parker went last 
fall to bring you the story in this issue on the new 4-wheel-steering cars 

being developed by several Japa- 
nese automakers (page 94). Nissan, 
Mazda and Toyota have 4ws sys- 
tems under study and Parker ex- 
amined them all on his visit to the 
Tokyo Motor Show. Not only did he 
get the story, he got to drive Toyo- 
ta's experimental FXV with 4- 
wheel steering. My question is, is 
the concept ahead of its time? Or, 
like sushi, is it an idea whose time 
Parker checks 4-wheel-steerlng Toyota, has come? 'Til next time. 
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Small Wonder 

It's here, pocket-size radar protection. 

Imagine a siiperlih- crafted electronic 
instalment, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 



Small means 
nearly-invisible protection 

That could only he PASSPORT. 
It has exacth' what the discerning 
dri\er needs, superheterodvne 
performance in a package the size 
of a cassette tape. 

This miniaturization is po.ssible 
only with SMDs (Surface Mounted 
De\ices), micro elec tronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatix es from the 
experts. 

"In a word, the Passport is a 
winner," said Car and Drii'er. 

The experts report excellent 
performance. SimpK- switch PASSPORT 
on and adjust the \-olume knob. 
Upon radar contact, the alert lamp ■ 
glows and the variable pulse audio 



Small means 
the size of a cassette tape 

begins a slow warning: "beep" for X 
band radar, "brap" for K band. Simul- 
taneoLisK' a bar graph of Hewlett- 
Packard LEDs shows radar proximity. 

As > ()u get closer, the pulse 
quickens and the bar graph lengthens. 
Should you w-ant to defeat the audible 
warning during a k)ng radar en- 
counter, a special switch pro\ides 
silence, \et lea\'es PASSPORT RilK- 
armed for the next encounter A 
photocell adjusts alert lamp bright- 
ness to the light le% el in your car. 
PASSPORT w as designed for \-our pro- 
tection and \'our comenience. 




In PASSPORT, 102 SMDs ( right ) do ihe work of 
ordinan- transi.stors. resi.siors and capuiitors. 



PASSPORT comes with a leather 
case and tra\ eLs like a pro, in \-our 
briefcase or in your pocket — to the 
job for trips in the compam' cat; on 
airplanes for use in far awa\- rentals. 
Just install on dashtop or \i.sor, then 
plug into the lighter PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 

Small means 
an easy fit in the briefcase 

One more PASSPORT con- 
venience— call us direct. It's toll free. 
We make PASSPORT in our own 
factor\- and we'll be happy to answer 
any questions you ma\' have. If you 
dec ide to bu\', we ll ship your 
PASSPORT within 24 hours by UPS, 
and we'll pa\- the shipping. For an 
extra $6.00, Federal Express guaran- 
tees •48-hour deliver\-. 

If \ou're not .satisfied within 30 
da\'S, return PASSPORT. >X'e'll reHind 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
vour own? 



$295 (OH res. add $16.23 tax) 

SliKhth higher in Canada 
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. way back toward the center Over the aging 
period, this gende circulation 
of whiskey is going on con- 
standy. Of course, it can't 
be perceived by the human 
eye. But after your first 
smooth sip of Jack Daniel's, 
we believe you'll recognize 
its importance. 
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Letters 




Logging beats jogging 




Reader FabrizI quick-split 10 cords of wood with PM's splitter. 



I built your woodsplitter 
(PM's Back-Saving Log 
Splitter Lets You Split A 
Cord Of Wood In 2 Hours, 
page 142, Oct. 78) with a 
change in engine size from 
3V2 to IVz hp. I spUt 10 cords 
of wood in about 3 hours. 

RICHARD FABRIZI 
GRAND ISLAND, NY 

Okay, now let's stack that 
wood neatly! Other readers 
who want to harness their 
energy and stay fit unthout 
running around in circles 
can build one of PM's many 
projects. They're described 
in our Plans and Ideas bro- 
chure. The brochure is avail- 
able by sending a check or 
money order for $1.50 to 
Popular Mechanics, Box 
lOlJt, Radio City Station, 
New York, NY 10101. 

Gimme a Jimmy 

I read Japanese Micro-Mini 
Cars — Cars You Can't Get 
Here (page 89, July '85) and 
want to let you know I've 
had one since July 1984. My 
Suzuki Jimmy SJ is a 410LC 
model with 970-cc, 45-hp en- 
gine. It's a 4-cylinder, 4- 
stroke, water-cooled, ohc de- 



sign. So far I have 19,000 
miles on it. I get 30 mpg and 
can go just about anywhere 
in 2wd. I only have to use 
4wd occasionally. The only 
problem I've had with the 
car was a separation of the 
weld between the catalytic 
converter exhaust pipe go- 
ing to the manifold. It's a 
super vehicle for the $6800 
that I paid for it. 

EDWARD BOHNE 
LAKE PARK, FL 

We should have men- 
tioned in our July '85 story 
that some limited marketing 
of the Jimmy did take place 
here. For an up-to-date run- 
down on Suzuki's models for 
the U.S., see Invasion Of "The 
Microcars in this issue start- 
ing on page 95. 



Hello, Dollyl 

Here's a photo of the tool 
dolly that I built using the 
illustration and instructions 
in your story Build PM's 
Tool Dolly (page 132, Oct. 
'82). However, I changed 
some dimensions and added 
some features to suit my 
needs — like a pipe coupling 
so the dolly can be disassem- 
bled for portability. I also 
added carpeting on the up- 
right so it won't scratch my 
truck. When I saw your arti- 
cle, I thought the dolly 
would be useful, and it sure 
has been! tony simon 

GENOA, OH 

Nice job, Tony. Readers 
who wish photocopies of the 
tool dolly story can send a 
check or money order for 
$1.50 to Popular Mechanics, 
Box lOU, Radio City Sta- 
tion, New York, NY 10101. 

Build a car 

I had an interest in kit cars 
for several years and even 
bought one manufacturer's 
assembly manual. It was so 
sad I lost interest. Then, 
your article (The Real Fun 
Of Building A Kit Car Is 





Reader Simon's dolly nestles up 
to his engine compartment. 

ducing a great kit car and 
putting fun back into driv- 
ing. LAWRENCE E. SMITH 
GREAT BEND, KS 

Thank Blakely Auto 
Works for the Bemardi. It's 
their brainchild and they're 
still selling it. 

In addition they now 
make a kit car called the 
Hawk. Blakely's is at 124B 
Fulton St., Princeton, WI 
51968. 




Bernard! kit car built by reader Smith has crisscrossed the Midwest. 



Bohne family has one of the first 
Suzuki Jimmys available here. 



Driving It When It's Fin- 
ished! page 96, Oct. '81) in- 
troduced me to the Ber- 
nards Within eight months I 
was driving my own Ber- 
nards I used a '74 Mustang 
II with a 2800-cc V6 and 
automatic transmission for 
my donor car. And you were 
right — the real fun began 
when it was finished. 

We now have over 15,000 
miles registered on the 
odometer. The driving I've 
logged includes a trip back to 
the factory in Princeton, 
Wisconsin, to Texas last 
February and to the Kit Car 
Nationals in Detroit last 
July. 

'Thanks to PM for intro- 



The rigfit height 

I just finished construction 
of your 3-position table 
(Weekend Workshop: 5 Ta- 
bles For A Movable Feast, 
page 102, June '85). But, the 
dimensions given on the 
drawing for the inset from 
the edge of the table for 
parts C and D (9") did not 
work out to give the speci- 
fied table height for the low 
and medium positions. The 
inset measurements for C 
and D had to be altered to T'/z 
and 7 inches, respectively. 

STAN HECHINGER 
LOS ANGELES, CA 

Your numbers are right, 
Stan. Thanks. VM 
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Welcome to the 
Age of Aerostar. 



Ford announces a new mini-van with the biggest payload' 
and the highest gas mileage rating in its class! ** 



Once again, Ford moves 
ahead in van design. Intro- 
ducing Aerostar-a new con- 
cept in business efficiency. 

Most aerodynamic van. 
Aerostar's advantages start 
with its sleek, wind-splitting 
design. Low drag coefficient 
of 37 makes it the most aero- 
dynamic van in America. And 
the resulting good looks are 
good for any business. 

High-MPGFouror 
husky V-6 power. 

For maximum mileage, 
choose Aerostar's advanced 
Four with multiport elec- 
tronic fuel iiyection. Its EPA 
estimates of 26 city MPG, 29 
highway MPG are the best of 
any miru-van.* * 

For extra power and re- 
sponse, choose the optional 
2.8L V-6. The V-6 is bigger and 
stronger. But like the Four, 
it's a modem computer- 
controlled engine. 

Biggest payload. 

The truck-tough Aerostar 
can shoulder over a ton* of 
payload-the most of any 




mini-van. There's plenty of 
space to put the load in, too. 
Cargo floor behind the seats 
is over 7 ft. long. 

Flat, low-lift floor. 

TTie rear liftgate swings up 
out of the way, so you can step 
right up to the level cargo 
floor for easy loading. Ground- 
to-floor lift is only 25i? in. 
Ibws 2V2 tons. 

Here's another measure 
of this Ford's capability. 
Because of its high strength, 
rear-wheel drive and optional 
V-6 power, Aerostar can be 
equipped to tow 5,000 lbs. 



How the Mini-vans Compare 





F=ORD 
AEROSTAR 


DODGE 
MINI-RAM VAN 


Aerodynamic for lower air drag 


.37 


.42 


Standard 4-cyl. engine 


2.3L 


2.2L 


Electronic fuel injection 


YES 


NO 


V-6 engine option 


YES 


NO 


Maximum towingt 


5000 lbs. 


2000 lbs. 


Maximum cargo volume cu. ff.tt 


140.3 


133.0 


Longer wheelbase, smooth) ride 


119 in. 


112 in. 


Short tuming diameter 


37.5 ft. 


41.0 ft. 


•With (iptionjil [)ayl(i;ul packafte "KPA I'stin 


Mill's J(i city MPt 2^' hijiliway MIH i (tjuippfd 



with 2.:JL Four EH aiKl .stajidard r>-sp<*d manual traivsmlssion. 'liedm-ed by iKLs-st-iiger 
and cargo wt in lowing vehicle. "Based on SAEJ-IIOO Code V.6. 



That's 2!4 times more than 
front-drive vans!^ 

Whether you're towing or 
hauling, the added weight is 
on the rear driving wheels 
where it needs to be for full 
traction. 




25.8 



Longest wheelbase, 
shortest outside length. 

Aerostar's I19-in. wheel- 
base is the longest of any 
mini-van for a smooth ride 
But it's the 
shortest van 
overall and very 
maneuverable. 
TUming dia- 
meter is SVi ft. 
smaller than 
the Dodge Miru 
Ram van. 



Easy to get into, 
to handle, to drive. 

Aerostar makes everything 
you do easy to do. Doors are 
high, wide, easy to open. The 
step to the driver's seat is 
low, but you sit tall with a 
commanding view of the 
road ahead. Steering, manual 
or power, is quick rack-and- 
pinion. 

Garage it anywhere. 

The maneuverable Aerostar 
parks with minimum space 
and effort. It's sized to go in 
virtually any standard garage 
or through the car wash. 
Built Ford Ibugh. 

Ford took the time to 
make Aerostar right the first 
time. Built to pass the same 
durability standards as big 
Econoline vans, it's already 
had over a million miles of 
accelerated testing. Now it's 
ready for you. 

Lifetime 
Service Guarantee. 

Participating Ford Dealers 
stand behind their work, in 
writing, with a free Lifetime 
Service Guarantee for as 
long as you own your Ford 
car or light truck. Ask to see 
this guarantee when you 
visit your participating Ford 
Dealer. 

Buckle up- 
together we can save lives. 




Imports 




BY BILL HARTFORD 



Thoroughly modern MG 




It's a tease to be sure, but 
this concept-car MG, put to- 
gether by the Austin Rover 
Group in England, could be- 
come a production car in the 
1990s. The EX-E couldn't be 
farther from the flapping 
side curtain MGs that came 
out of the Morris Garages. 
The MG could now stand for 
modular and g^lued up. Three 
main modules go together 
with the high-strength, alu- 
minum-alloy frame: one car- 



MG EX-E, concept car from Aus- 
tin Rover, Is test bed for future 
hardware — and software. Soon, 
a computer will t>e your copilot. 





Slippery body Is made up of 
plastic panels bonded to mod- 
ules. Rear engine Is Austin Rov- 
er's 3-liter V6 tuned for 250 hp. 



ries the rear engine and sus- 
pension, another the pas- 
senger compartment and the 
third the front suspension, 
steering and final drive sys- 
tems. Adhesive bonding of 
the plastic skin panels com- 
pletes final assembly. 

The test-bed vehicle is 
powered by Austin Rover's 
3-liter V6, a 4-valve-per-cyl- 
inder aluminum unit tuned 
for 250 hp. The engine and 
4wd components were devel- 





Nissan pickup for 'Bb'A had Its sloping hood and raked windshield 
designed in California. Power for the SE is from a big 3-llter VS. 



oped for the Group B MG 
Metro 6R4 rally car. The 
slippery body has a drag co- 
efficient of 0.24 and the roof 
is the canopy-type most of- 
ten seen on jet fighter air- 
craft. Inside, a credit-card- 
type key is for locks and 
ignition, rain sensors in the 
windshield activate the wip- 
ers, and other instrumenta- 
tion and displays — like navi- 
gational aids — take full 
advantage of the central 
computer. This car wants to 
take you into the future. Are 
you ready? 

Nissan hotbed 

Only Big Foot has more pow- 
er. The 140 hp that lets Nis- 
san's 1986'/2 pickup roll over 
the competition comes from 
a 3-liter V6, the largest dis- 
placement and only V6 that's 
available in a compact pick- 
up. The "Power" package of- 
fered in SE models also in- 
cludes power windows, door 
locks and mirrors. Four SE 
models — 4x2 and 4x4 Regu- 
lar Beds and King Cabs — are 
the hot setups among the 14 
models in the new pickup 
line. Standard, E and XE 
trucks come with Nissan's 
2.4-liter NAPS-Z Four 
which, like the V6, is fuel 
injected. Five-speed trans- 
missions are standard in the 
'86 '/as, and a new 4-speed 
automatic is optional in the 
2wd models. The Regular 
Beds (72.6-in.-long cargo 
beds) are on a 104.3-in. 
wheelbase, Long Beds (88.0 
in.) and King Cabs (73.4 in.) 
are on a 116.1-in. wb. Cargo 



beds are of double-wall con- 
struction and are a deep 17. 1 
in. Pop-up tie-down hooks 
are an innovation. 

And, as you may have re- 
alized from the photo above, 
this is one good looking 
truck. The hood slopes no- 
ticeably and the raked wind- 
shield increases interior 
room and aerodynamic effi- 
ciency. The design comes 
fi*om Nissan Design Interna- 
tional in La Jolla, California. 
President of the center, Ka- 
zumi Yotsumoto, designed 
Nissan's first pickup truck 
back in 1958. 




President of the La Jolla design 
center, KazumI Yotsumoto, and 
his 1960 IMissan pickup. 

Not imported 
here 

I seem to remember this car. 
It just had its 50th anniver- 
sary. Yes, it's still made — in 
Brazil, Mexico and Nigeria. 
The current model looks 





Anniversary wtiatchamacalllt. 

pretty much like the one that 
was last sold here in 1977 (a 
convertible was available 'til 
'79). Big change for the anni- 
versary edition is the "50" 
badge just under the base of 
the radio antenna. What the 
devil was this car? You 
know, they always had a 
chain through the hood han- 
dle and locked around the 
front bumper. M 
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16 mg "tar." 1.0 mg nicotine av. per cigarette, FTC Report Feb.'85 



Aviation 




BY DENNIS ESKOW 



Plastic fantastic 




er 



Full-scale model of World \Uar II fighter. Spitfire Mark IX, sits In front 
of the Imperial War Museum in England. The plane Is plastic 

The first plastic model I ever built was a World War II 
Spitfire fighter. It was a faithful 1/16 scale you doped 
together. But the age of plastic models has advanced since 
then, and now the Imperial War Museum in Duxford, 
England, is showing off a full-scale model of the Spitfire 
Mark IX. It's made of glass-reinforced plastic from molds 
taken from the actual aircraft, so the model is faithful down 
to every rivet. Specialized Mouldings of England is making 
copies of this fighter for several museums and will build one 
for anybody at about the cost of a used Spitfire — if you can 
find a real Spitfire. 




The Panther 2 Plus uses new airfoil design to mimic fighters. 



Fuel de-icer 

PPG Industries has intro- 
duced a new fiiel de-icing 
additive. Prist Lo-Flo is 
available in an 8-ounce aero- 
sol container that will regu- 
late delivery of the de-icer 
precisely. 

Prlmskry aircraft 

We opened discussion in this 
space last month on federal 
proposals to make it easier to 
get a pilot's license. Just 
about everyone in the avia- 
tion industry has a bone to 
pick with that proposal. But 
another federal proposal — to 
create a new licensing proce- 
dure (like auto registration) 
for light aircraft — is meeting 
with more favorable recep- 
tion than the aforementioned 
regulatory proposition. 

The proposal, backed by 
the Aircraft Owners and Pi- 
lots Assn. (AOPA) and by 
the Experimental Aircraft 
Assn. (EAA), essentially 
would bring ultralights into 
the category of licensed air- 
craft. At present, you don't 
need a license to fly an ultra- 
light. That's a selling point 
for some buyers. But it is 
something that is disturbing 
to the general aviation in- 
dustry. Sport planes, crop 
dusters and kit planes of all 
kinds would fall under the 
aegis of the new license if it 
is adopted. 



Fiash flies 

The European "microlight" 
aircraft business got a boost 
late last year when the Brit- 
ish Civil Aviation Authority 
approved the Flash for 
flight. The 2-seater is 
powered by a 440-cc engine. 
It folds for traveling. P^lash 
is made by Mainair Sports 
Ltd. of Lancashire, En- 
gland. The microlight flier 
sells for just under $7000 in 
kit form. 




The microlight Flash is a folding 2-seat kit plane with power. 



Panther pounces 

One of the most popular ex- 
perimental kit planes shown 
at Oshkosh's big Air Show of 
1985 was the Rotec Panther 
2 Plus. It is now available 
with an electric starter and 
full-span ailerons. The aile- 
rons and a balanced rudder 
give the 2-place Panther a lot 
of flight maneuverability. In 
fact, the plane represents a 
whole new airfoil design that 
makes it possible to land 
safely in 20-mph crosswinds. 
In test flights, the Panther 2 
Plus completed controlled S 
turns down the runway on 
one wheel. 

In flight, the Panther can 
be shpped smoothly to the 
right or left with no abrupt 
changes in sideslip angle, 
pitch, roll or yaw. Basically, 
the plane rolls like a military 
fighter. The Panther 2 Plus 
costs $7900 from Rotec En- 
gineering of Duncanville, 
Texas. 

One-piece flight 

Coming soon at most of your 
Ultralight Aircraft dealers 
will be a single-seat, "joined- 
wing" aircraft. The joined 
wing arranges the ultra- 
light's wings to form a dia- 
mond shape in plan view and 
front view. The two wings 
become one joined unit with 
higher stiffness and lighter 
weight than on planes with 
traditional wing layouts. 

The first company expect- 
ed to go commercial with this 
design is Summit of Denton, 
Texas. The company's Tri- 
dent airplane will be sold as a 
kit with an engine and pre- 
molded fuselage and wings. 
No glues or epoxies will be 
needed to finish the kit. 
NASA, the Navy and sever- 
al universities have explored 
the joined-wing field for 
more than a decade. So far. 
Trident is the only one ex- 
pected to go commercial, m 
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BEAUTIFY AMERICA! 
DECORATE YOUR GARAGE! 

With 16"x20" Classics Collection® 



have with over 100 of the worlds most 



sought after cars covering every bit of 
bare wall! Just think, Camaros. Corvettes, 
Trans Ams, Mustangs, Mopars, Ferraris. 
Lamborghinis, Porsches, Street Rods. 
Monte Carlos, and more — lots morel 



they re authentic Classics Collection' Prints 
by Power Graphics— the recognized leader 
in the automotive art field with over two 
million prints sold. Each print listed is nice 
enough to frame and display in the fanciest 
of homes and offices — we guarantee 
you'll think so too or your money back. 
What makes them truly sensational is that 
they're inexpensive enough to put up in 
your garage. 

Now from PERFORMANCE POSTERS, you can 

order any print in the collection for a low 
S4.50 each — choose any 3 for $12 — any 6 
for S20, or decorate a whole wall with 12 
for S35.95. And . . . should you decide to go 
whole hog and wa//paper your garage with 

, we offer the 

entire automotive collection of 106 dif- 
ferent 16"x20" prints — a S477.00 retail 
value, for only $295. That's a savings of 
over $180.00! 

Two last things. Guarantees. Two of them 
First your money back if for any reason 
you're not 100% satisfied. Secondly, an 
extra print free if y 
on a listed title. ( 



e publi 



WHY NOT ORDER RIGHT 



I It's «asy to orderl 

" Just mark selections or list by stock # on plain paper 

■ Color Codes RD=RED BK=BLACK BL=BLUE WH=WHITE 
SL=SILVER BG= BURGUNDY MA=MAR00N 0R= ORANGE 
. CPE=COUPE ETC. 



I 

11 
I 
I 



o«i 

0402 

□ «M 

n«5 

□ 406 

awl 

0 411 

□ 412 
D413 
0414 



CORVETTES 
1953WHC0NV 
1957 RO CONV 

1962 01. CONV 

1963 BO CPE 
196SB0 CONV 
1966 SL CPE 
1S72 11. CPE 
1978 SI ANIV 
1971 PACE 
1990 WH 
19)1 BEIGE 

□ 415 19(2 COLLECT 

□ 416 19(4 RED 

□ 417 1967 MA CPE 

□ 411 I960 MA CONV 

□ 419 1967 81 CONV 

□ 420 1956 VL CONV 
1966 Bl CONV 

THUMaiimi 

1955 BK CONV 

1955 RD CONV 

1956 Bl CONV 

1957 WHITE 
MUITAMS 

64 1/2RD CONV 

□ 552 65GL^2 
D553 65SLCPE 

□ 564 S«flD2-2 
D555 66WHCPE 
D 556 6 7 SLOPE 

□ 556 69 GL MACH 

□ S69 73 YL CONV 

□ 561 70 WH BOSS 



I 0421 

' 0 501 

I asm 

□ 5D3 
I 0506 

I 0 551 



" S62 65 BL SHELBY 
r: 563 85 RDGT50 
" 564 85 BKGT5 0 

AMEIICAa MUSCLE 

o'l nam 

Z: 560 69 RD CHARGER 
L: 581 71 RD CUDA 
0 5i2 70 BLSUn«RD 

a MS 74ei<cuoA 

□ 564 72 RDCHLNGR 

□ 565 70 RDCHLNGR 
0 566 TOORSUPRBRO 

□ 567 65BK0AYT0NA 

cuMiai/ctintius 

□ 6lt3 aOWHTURSTA 

□ 604 79WHZ-28 

□ 606 66RDCAMAR0 

□ 608 82 BL CAM PACE 

□ 609 69RDCAMRS 

□ 610 69 RO 2.26 

□ 611 67WHRS-SS 

□ 612 85 R0IROC 

□ 613 85BKIR0C 

□ 626 66 R0CHEVELLE 

□ 627 70 R0CHEVELL£ 



qly 
n628 
□ 629 



MORE MUSCLE 

70 BK 442 

71 RO TORINO 



□ 701 



CHEVIES 

57 BK 2DR CPE 

□ 702 55 RD2DRCPE 

□ 703 56R0 20RCPe 

□ 7D4 55 RD CONV 

□ 70S 57 RD Fl CPE 

□ 706 56 BR CONV 

□ 721 64MAIMPAU 

□ 722 64 SL IMPALA 

STKET ROM. MACKKS 




OHOER BY MAIU 



□ 630 

□ 631 



mw 

85 BK MONTE CARLO 
65 WH MONTE CARLO 



CATALOG $2.00 REFUNDABLE ON FIRST OROth 

CHECK □ AMEXD VISA □ MASTERCARD □ 



□ 601 

□ ao2 

□ 603 

□ 804 



34 GR FORD RDSTR 
32 RD OUECE CPE 
■25 YL T-BUCKET 
55 CHEV ST MACH 



□ 605 34 0RFOROR00 

□ 806 34 RO FORO PICKUP „ 

□ 807 65 Bl NOVA ST MACH 

□ 806 32 RD FORO KIT 

□ 809 34 RD FORO VICKY 



PMtCKS 

RD911 SC 
60 911 SC 
Bl TARGA 
BK930TUR80 
R0944 
BG 944 

□ 916 RO CABRIOLET 

□ 917 WH 930 TURBO 
BK928 



□ 910 

□ 911 

□ 912 

□ 913 

□ 914 

□ 91S 



PESFORKIAHCE POSTER CO. *CCT » . 
4 Stewart Court uauf 
Denville, NJ 07834 " 
(201)989-0465 



.EXP. 



□ 601 

□ 602 

□ 621 

□ 622 

□ 623 

□ 624 



PMTIM 

79 MACHO TA 
79 BK T A 

67 RD GTO 
69 Bl GTO 
64 RD GTO 
63BKTA 



□ 614 65BKTA 



FOaCIH EXOTICS i SPOiTS 

□ 901 RDCOUNTACH 

□ 902 BK COUNTACH WING 

□ 903 RD COUNTACH WING 

□ 904 WH COUNTACH 2 WG 

□ 905 RO FERRARI GT6 

□ 906 BK FERRARI GTS 

□ 907 RD FRARI OAVTONA 

□ 908 Bl 427 AC COBRA 



□ 924 R0XKE2'2 

□ 929 BKJAGXJS 

□ 930 SL NISSON 3002X 

□ 932 RD LOTUS ESPRIT 

□ SB RD PANTERA GT5S 

□ 934 BGBEN2 3B0SL 
D33i BKBMW320> 

□ 940 RD MASERATI MERAK 



PRICES* S4 50 EACH 
ANY 3 FOR $12.00 
ANY 6 FOR $20.00 

ANY 12 FOR $35.95 

ALL 106 CAR PRINTS 
ONLY $295.00 

Shipping: ADD $3 00 



ADDRESS 
CITY 



ST , 



.ZIP. 



SIGNATURE 



Rusli ttie prints I've marlted @ . 

N.J. Residents only add 6\ St. lax 
USA SHIPPING* (same all orders) 
Sorry. No CODS 



.Sub S 



3.00 



TOT«L S 



'OUTSIDE USA Canadian and overseas customers musi send U S. Bank dralt in U.S. FUNDS. 
No persona! cliecl(S Irom outside USA Add S5.00 tor shipping via surface — SIO.OO for 
Air parcel post. PM 286 

MONEY BACK GUARANTEE ON ALL ORDERSI BEAUTIFY AMERICAI DECORATE YOUR 6ARAGEI 



Science 




BY DENNIS ESKOW 



Remaking a world map 




Map shows Earth's hotter regions (orange) 60 miles below surface. 

Satellites have helped us change the world map's contours 
and dimensions slightly over the past 30 years. But comput- 
ers connected to both satellites and seismographs (the 
sensors that detect earthquakes) are revealing a new kind of 
map picture. 

It's called seismic tomography, and it presents a picture of 
the Earth's temperature 60 miles beneath the surface. The 
orange regions are hotter and the blue regions cooler. 
Seismic tomography is helping scientists around the world 
discover new potential earthquake sources as well as new 
sources of oil and other products. 

You can see more of these images on the Public Broadcast- 
ing System's new series "Planet Earth." The TV show is an 
exciting report on the very latest developments in earth 
science and the technologies used to explore it. 



Earth drift shift 

The Earth's magnetic field is 
little understood by geo- 
physicists. But all of the sci- 
entists agree that it is relat- 
ed to the flow of liquid metals 
in the hot core beneath the 
Earth's surface. Gteophysi- 
cists also know that the 
Earth's magnetic field is 
drifting westward about 1° 
every five years, or about 12 
arc minutes per year. 

Data reported in a recent 
issue of Science News now 
suggest that there were 



sharp jerks in the magnetic 
drifl in 1969. That is, the 
drift exceeded 12 arc min- 
utes by a tad that year, then 
went back to 12 arc minutes 
in 1970. A similar jerk seems 
to have been recorded in 
1912. The scientific commu- 
nity is puzzled by the jerks in 
the magnetic drift. But re- 
searchers now believe there 
is a bubble in the Earth's 
liquid core and the changes 
in the flow of magnetism 
happen when it comes to the 
surface periodically. 



Shuttle prep 

As I prepare myself for can- 
didacy to be the first journal- 
ist on the Space Shuttle, I'm 
learning a great deal about 
getting into shape. I'll be 
sharing some hot tips with 
you in the next few months. 
At this writing, I have lost 
over 30 pounds without hav- 
ing to change my dietary 
habits much. 

I've been following the ad- 
vice of researchers who be- 
lieve in the "set point" the- 
ory. It simply states that the 
human body adjusts to a cer- 
tain caloric intake each day. 
The amount of calories your 
body is used to having to 
maintain itself is the set 
point. If you want to lose 
weight, you will have to ad- 
just your set point. That can 
be accomplished by depriv- 
ing the body of calories, or 
by increasing the body's cal- 
orie requirements through 
exercise. 

The problem with dieting, 
warns Dr. Mel Hoemer of 
Sports Medicine Associates 
in New York, is that it may 
trick the body to your detri- 
ment. "If the body is used to 
a daily intake of 3000 calories 
and you suddenly go down to 
1500 calories, the body will 
consider itself under attack," 
Hoemer explains. 

The results may be the 
conversion of muscle tissue 
into fat to produce emergen- 
cy calories. Dr. Hoemer and 
others suggest exercise is 
the best way to begin attack- 
ing the problem. Exercise on 
a moderate level bums off 
calories, a function not read 
as a danger sign by the body. 

A daily half-hour walk 
bums off at least 350 or so 
calories. Then, if you don't 
eat any more than you usual- 
ly do, you can lose about 2 
pounds per week just by tak- 
ing daily brisk strolls. 

I've been working out on a 
swimming, weightlifting and 
moderate calisthenic pro- 
gram for over three months. 
Now, I'll begin dieting mod- 
erately so as to augment 
what the exercise program is 
doing for me: adjusting the 
set point so my body bums 
more calories each day. Stay 
tuned for exercise tips for 
the overweight. 



Galactic 
question 

The central region of our 
own galaxy, the Milky Way, 
is a hotbed of strange activi- 
ties. It has long been sug- 
gested that a black hole rests 
at the center of the Milky 
Way. But radio telescope in- 
vestigations now suggest 
there is an energetic "jet" of 
matter coming ft-om the 
same region. 

Is the black hole sucking in 
star dust? Or is there a mag- 
netic source of some kind at 
the galactic core? Scientists 
at the University of Califor- 
nia and Columbia University 
are looking at radio photos of 
the core. We'll let you know 
when they have an answer. 

Fusion vision 

Fusion reactors of the 21st 
century are expected to sup- 
ply a large percentage of 
America's energy. The reac- 
tors will generate a lot of 
heat, and it's expected that 
' liquid metals such as lithium 
\ will be used as coolant. Fu- 
sion reactors work by com- 
' bining the nuclei of simple 
1 atoms to form energy and 
' new heavy atoms. To do it, 
they need large magnets. 
Will the magnets disturb the 
i metallic coolant? The ques- 
, tion is now being explored at 
Argonne National Laborato- 
ry. Its new liquid metal ex- 
periment chamber has begun 
a search for the best coolant 
candidate. m 




Argonne National Laboratory's 
new liquid metal facility seeks a 
fusion reactor coolant. 
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■ There's only one thing that 
tastes more like a crisp, juicy apple 
than Original Apple Barrel" Schnapps. 





DEKUYPER ORIGINAL APPLE BARREC SCHNAPPS 

Straight, rocks, or with soda. Bite into one today. 

DeKuyper- Original Apple Barrel" Schnapps Liqueur, 48 Prool, John DeKuypef and Son. Elmwood Place, OH. 



Outdoors 




BY TIM COLE 



Honda's new ATV 4x4 

new dimension on 4-wheel 
fun. Its continuous 4-wheel 
drive is delivered through 
a dual-shaft system from a 
beefy 350-cc powerplant. 
With 5-speed transmis- 
sion and reverse, the 
Fourtrax is designed to 
get you into — and out 
of — places where other 
ATVs fear to tread. The 
Fourtrax touts several 
maintenance-free sys- 
tems, including a limit- 
ed-slip front differen- 
tial, solid-state ignition 
and 12-volt battery — all 
designed to keep you rid- 
ing longer. The Fourtrax' 
leading arm and trailing arm 
suspension means you won't 
give out en route. With its 
pack-mule personality, it's 
easy to see why Honda's 
$3000 entry in the ATV field 
makes sense. For more in- 
formation, contact your 
Honda dealer. 




Honda's 4-wheel-drive ATV is a 
nimble, powerful newcomer. 

All ATVs are ingrained with 
a bit of the proverbial moun- 
tain goat. But Honda's new 
4x4 Fourtrax puts a whole 



Solar-powered 
diving gear 

The Solar Snorkel, sends a 
clean supply of compressed 
air down a 35-foot flexible 
plastic hose. Its compressor 
is powered by a 6-volt dry 
gel/cell battery, which is re- 
charged by a photovoltaic so- 
lar panel. If the weather 
turns cloudy, battery power 
is more than enough to keep 
you breathing, as I discov- 
ered during a check dive 
with the snorkel's designer. 
All components float on a 2- 
part foam platform, which 
folds for easy stowage. The 
snorkel would be great for 
reef diving or other near- 



surface activity. It's avail- 
able for $910 from Harry 
Miller, RD 3. Box 225, Tru- 
mansburg, NY 14886. 




COMFV\NION 
ENCLOSED L>\VATORY WARDROBE SEATS 42" x 74" 

The popular Winne- 
bago Le Sharo has a 
whole new look for . . 



privacy inside. 




LE SHARO 220RC 



The Le Sliaro's new loolc 



The down-sized Le Sharo 
has become a mainstay at 
Winnebago. Recently, the 
company sensed that older 
couples out for more lengthy 
excursions might be drawn 
to the Le Sharo's manage- 
able, fuel-efficient package. 
An accommodation change 
was called for that stream- 
lined the interior and high- 
lighted privacy. The result is 
the 220 RC, the principal 
feature of which is a separate 
enclosed bathroom on the 



left rear quarter, which re- 
places the clever though 
cumbersome slide-out bath- 
room on the original design. 
The after dinette/double bed 
combination is replaced by a 
slightly narrower arrange- 
ment running longitudinally 
along the right rear. The 
220RC's galley runs fore and 
aft along the left side. This 
good idea ju.st keeps getting 
better. For information, con- 
tact Winnebago Industries, 
Forest City, lA 50436. 



Drive systems of Solar Snorkel 
rest on 2-part foam platform 
that folds for storage. 



Tiit/trim retrofit 

There's no question that the 
trim/tilt function on out- 
board power adds considera- 
bly to speed and fuel efficien- 
cy for any size engine. But 
up to now, trim/tilt has only 
been available on larger out- 
boards. Now, Sween Marine 
has introduced a trim/tilt 
package for smaller engines 
that bolts directly to the 
transom. The unit consists of 
two electrically driven rams 
that operate incrementally 
for trimming under way and 
at full boost if you want to 
tilt your engine out of harm's 
way on a beach approach. 
Sween claims its trim/tilt 
motor will cut fuel consump- 
tion by 20 percent at planing 
speeds, increase top-end 
performance and save gal- 
lons of fuel each season. Now 




Trim/tllt is now available for 
smaller outboard powerplants. 

you can maintain proper 
cruising speeds at lower 
power settings, and can 
mount the $688 unit in less 
than an hour. For more in- 
formation, contact Sween 
Marine at P.O. Box 980, 
Lake Crystal, MN 56055. 

(Please turti to page 21) 
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BoatSfig... 

The Affordable 
Adventure! 




There's Never Been A Better Time 
lb live The Boating Adventure... 



C'mon, admit it. 
Owning a boat has been a 
dream since you can remember. 
But, you've always put it off. You 
watched from the shore. You 
thought a boat was a little bit 
out of reach. 

Not any more. 
The current mix of a 
favorable economic climate, 
abundant financing opportunities, 
wide selection, and 
special incentive 
programs, make 
now the best 
time ever to buy 
a boat. 
Now's the best time 
to live the adventure of early 
morning fishing on a pristine 
mountain lake... skiing over 
mirror smooth water... sailing 
along a secluded harbor with the 




wind at your back... enjoying 
never-to-be-forgotten farnily 
outings... running on the open 
sea under a sun-drenched sky... 

Boats have never been 
better built, easier to operate, or 
a better value. And all you have 
to do is...C'mon Aboard! 



Boating's Never Been 
A Better Ba^ain! 

What does it cost to live the 
adventure? Not as much as you 
may think. 

Today, financing your boat 
is as simple as financing your 
family car. financing is more 
readily available and more 
competitive than ever before. 
You can obtain financing through 
your dealer, your bank, or through 
a specialized marine lender. 



Boats are good investments. 
Unlike most cars that start losing 
their value as soon as you drive 
them off the lot, boats hold their 
value and offer great resale 
potential. A well-maintained boat 
can often sell for between 80 
and 100% of its ori^al cost. 

Talk to your local dealer, he 
can help you find attractive 
financing plans in your area. 




Boatinjgls 
Affor(Ua>Ie! 



$499 total* 

16 FT. ALUMINUM 
CANOE 

("Approximate total cost 
based on manufadureis' 
average prices.) 



$183permondi 

19 FT. RUNABOUT w/170 

HP INBOARD/ 

OUTBOARD 

(Based on 20% down at 13.5* 

interest per year over 7 years.) 

Approximate cost: $12395.00 



$124 per aionfli 

24 FT. PONTOON BOAT 
w/35 HP OUTBOARD 
(Based on 20% down at 13.5% 
interest per year over 5 years.) 
Approximate cost: $6,733.CX) 



$110 per month 

16 FT ALUMINUM 
HSFflNG BOAT 
w/50 HP OUTBOARD 
(Based on 20% down at 13.5% 
interest per year over 5 years.) 
Approximate cost: $5,990.00 





Boats Are Easier 
To Own And Operate 
Than Ever Before! 

Today's boats are 
designed to provide years 
of safe family fiin. Advances 
in design, materials, and 
technology make today's boats 
longer lasting, easier to operate, 
and easier to maintain. And, 
there's a wider variety of boats 
to choose from than ever before 
No matter v^at your interest, 
there's a boat for you. 

Boat Shows... 
The Fun Place To Start! 

Boat shows are exciting 
events for the -whole family. 
Each year, hundreds are held 
around the country for the 
specific purpose of providing 
you with the chance to learn 



more about 
making the adventure come 
true. Boat shows ^e you 
the opportunity to see a wide 
selection of boats from many 
manufacturers, all in one place. 
Boat shows also aDow you to 
window-shop, without obligation, 
for everything you may need: 
from motors and trailers, to 
accessories and financing. 

Best of all, boat shows 
feature special price reductions 
that present a great opportunity 
to live the boating adventure 
for less. 



FOR YOUR FREE GUIDE TO BOAT 
BUYING' WRITE: THE NATIONAL 
MARINE MANUFACTURERS 
ASSOCMTION (NMMA). 401 NORTH 
MICHIGAN AVE.. CHICAGO, IL 60611. 



$3,550 total* 

14 FT. DAY SAILER 

("Approximate total cost 
based on manu&ctuieis' 
average prices.) 



$185 per month 

22 FT. CUDDY CABIN 
w/AUX. OUEBOARD 
(Based on 20% down at 13.5% 
interest per year over 7 years.) 
/^proximate cost $12,500.00 



$293 per monlh 

26 FT. POWER CRUISER 
w/INBOARD/OUTBOARD 

(Based on 20« down at 12.5% 
interest per year over 10 yeais.) 
Approximate cost: $24,995.(X) 




Contact these peoMdpaSna C'mon Aboard 
meinu&cturers for more free information: 

Evinrude Outboards 

Outboard Motors • 800/255-2550 
Johnson Outboaids 
Outboard Motors • 800/255-2550 
Mariner Outboards 
Outboard Motors ■ 800/447-4700 
MerCruiser Stemdrives 
Stemdrives • 800/447-4700 
Mercury Outbocirds 
Outboard Motors • 800/447-4700 
OMC Drive SYStems 
Stemdrives • 8()Q/255-2550 
Yamaha Outboards 
Outboard Motors • 800/447-2882 
Sea Ray Boats 

Powerboats & Guisers • 615/522-4181 
Volvo Penta of America 

Gas/Diesel I/O s. Inboards • 800/445-BOAT 

Four Winns, Inc 

Powertxiats • 616/775-1351 

Minstar Boat Group 
Hatteras Yachts Poweryachts • 9 1 9/889-662 1 
Larson Boats Powerboats • 612/632-5481 
Lund Boats Fishing Boats '218/385-2235 
Wellcraft Marine Powerboats '813/753-781 1 

Regal Meaine Industries 

CnSsers, Runabouts • &XVBE REGAL 

Suzuki Outboards 

Outboard Motors • 800/8544683 

Crusader Engines/Thermo Electron Corp. 

Marine Inboard Power ' 313/264-1200 

AO Season Industries/Imperial Boats 

Powerixats ' 219/758-2161 

AttwDod Corp. 

Hardware, Accessories • 616/897-9241 

Bertram-Trcjan, Inc 

Poweryachts ' 305/633-8011 

Cobalt Boats 

Powerboats '316/325-2653 

Cobia Boats/Robalo Boats 

Powerlxiats, Offshore Rsh Boats ' 800/327-9433 

Starcrafl Marine 

Povrerboats • 2 1 9/593-2550 

82 Tfechts/Tlara Powerboats 

Sailboats/Powerboats ' 616/392-7163 

%gen Associates 

Boat Loans • 800/524-BOAT 

Cruisers, Inc 

Powerboats ' 414/834-22 1 1 

Gtady-Whlte Boats, Inc 

Sport Rshing Boats • 919/752-2111 
Carver Boett Corp. 
Powerboats ' 800/55fr8190 
Perito, Inc 

Hardware, Accessories ' 305/621-7525 

Southern Qilifotnia Mcirine Assn. 

Boat Shows • 714/633-7581 

Meeco Marinas, Inc 

Maiinas, Boat Docks '800/331-8150 

Michigan Wheel Corp. 

Propelkrs '616/452-6941 

Murray Chris-Craft 

Povrertxjats ' 813/365-1850 

Ta^or Co., Inc, Nelson A. 

General Accessories ' 518/725-0681 

Tempo Products Co. 

Accessories ' 2 1 6/248- 1 450 

Ihunderbird Products Corp. 

Formula Powerboats ' 800/34&O869 

Lear Siegler Marine 

CaL O Day, Prindle Sailboats '617/678-5291 

Marine Development Corp. 

Guisair Air Concfitioning ' 804/746-1313 

Moeller Manu&cturing Co. 

Boat/Trailer Accessories '601/335-2325 



Printed in USA > 1966, National Maiinc Mara^xaumsAssodallon 
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Mrrcurv Marine. Fond du Lac. WI 54935 ©1985 Brunswick Corporation 




Only one stern drive outsells all others combined. Only one stern drive has been 
chosen by over a million boaters. Only one stern drive has a servicing network v5.500 dealers 
strong. And only one company could introduce a stern drive this advanced. T he same compa - 
ny that advanced stern drive power in the first place. MerOuiser introduces 
the Alpha One. And still, the only MERCRUISER ALPHA ONE." mmlOiSt 
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(Continued fmm page 16) 




A "malnless" double-head rig gives the 
Delta 26 surprising up\A^nd performance. 



Blown away 



Sailors are habitual tinkerers, so it's 
not surprisinj; that someone finally 
came u)) with a means of doing away 
with the conventional mainsail. It's also 
not surprising that that someone turns 
out to be Gairy Hoyt, the Newport, 
Rhode Island, innovator who invented 
the stayless Fi'eedom rig nearly a de- 
cade ago. The mast on Hoyt's Delta 26 
is mounted at the extreme after end of 
the hull and supports two headsails, 
which provide motive power upwind. 
Off the wind, Hoyt created a fully 
battened roller-furling sjiinnaker (be- 
lieve it or not) that deploys and douses 
with untypical ease. Harken ball bear- 
ing running blocks throughout the Del- 
ta 2() make sail-setting systems run 
easy. If you'd like to learn more, con- 
tact Garry at One Harborview Dr., 
Newport, RI 02840. 

Wonder reel 

By now, graphite is old news in fishing | 
reels. What does make headlines, 
though, are the new and different ways I 
tackle manufacturers are using this su- 
perlight, superstrong material. We'll 
be reviewing various types of angling 
equipment in the months ahead with 
this in mind, and have chosen to lead off 




with Garcia's new Ambassadeur Polar- 
is 2 baitcasting reel. Its teardrop profile 
is indeed attractive, but the real inter- 
est lies in the mechanisms Garcia is able 
to pack into its .$100 unit. Consider the 
fingertip Command Panel, for instance. 
It lets the angler choose among five 
different useful options like thumb-bar 
casting and spool release, a switch for 
flipping or conventional casting, anti- 
reverse to fight line tangles, a line-out 
alarm and 10 mechanical brake set- 
tings. The 9-ounce reel also has a capac- 
ity for 100 yards of 20-pound test line. 
All interesting stuff from one of the 
world's leading tackle makers. For 
more infoi-mation, contact Garcia at 21 
Law Dr., Fairfield, NJ OTOOfi. 

Fish finder update 

Sharp-eyed readers no doubt noted in 
January's column that the rectangle 
that was supposed to have been super- 
imposed on the Lowrance X-16 paper 
graph recordei- sci'een was missing. 
The correct set of photogi-aphs — with 
I'ectangle in place — appears below, and 
illustrates the differences in coverage 
between traditional paper graph re- 
corders and the new LCD machines. 
The rectangle on the pajier graph re- 




Garcia's Polaris 2 pacl<s several fish-catching 
features into a streamlined profile. 



LOWRANCE I! 



The rectangle on the X-16 represents the 
same coverage you get with the LCD X-3. 

corder equals the coverage offered by 
the entire LCD unit. Obviously, the 
paper gi'aph recorders cover much 
more area compared to the current 
state of the LCD art. In some cases, 
loran C interfaces allow loran coordi- 
nates to be imprinted directly on paper 
graph charts, and paper graph charts 
generally offer much better definition. 
LCD units, in their favor, are often less 
expensive and have a much lower amp 
draw. They're also cheaper to operate, 
since they have no graph paper to 
continually replace. Watch for finer 
pixel density in the next generation 
LCD fish finder, particularly in the 
LowTance X-5. IM 



FREE CATALOG 

• Magnifiers & Optics • Magnets & Surplus 

• Photographic Accessories • Weather & Solar 

• Science Kits A Toys • Tools & Motors 

• Microscopes & Telescopes • Health A Fitness 

1200 

FASCINATING AND HARO-TO FIND PRODUCTS 
OF VALUE FOR THE HOBBYIST, GADGETEER, 
STUDENT AND EDUCATOR FROM AMERICA'S 
LARGEST SCIENCE MAIL-ORDER MARKETPLACE 

Discover the latest in high tech products for your 
home, shop and office. You'll spend hours 
browsing through our new 60 page, full color 
catalog chock full of over 1200 unusual and 
hard-to-find products designed for better living 
and to make jobs around your home easier and 
more enjoyable. 

Write today for your FREE copy. 

mmMM SERVING HOBBYISTS SINCE 1942 

WO Edmund Scientific Co. 

Dept. 2103, 6220 Edscorp BIdg , Barrlngton . N J 08007 



1986 GOVERNMENT 
SURPLUS DIRECTORY 



BUY FOR AS LITTLE AS 
It ON THE DOLLAR 




Moneybaclc Guarantee 

JEEPS. CARS as low aa S30. BOATS. HELICOPTERS. 
TYPEWRITERS. TRUCKS. You can stir buy 5,000,000 items 
trom the U.S. Government. This manual shows you h<w to find 
these t>afgains in your area at TREMENDOUS SWINGS. Some 
actual prices . . CARS $3a PICKUPS $4a SHIRTS 22*. SO 
POWER BINOCULARS S3, and MORE. 

THIS NEW 1986 up-to-date dlractory includes a Bidders 
List Application and listing o< Defense Sales Offices Our 
BIGGEST MOST COMPREHENSIVE OIRECIDRY Only $4 00. 
Cut out mis ad and send to: SURPLUS, DEPT. B44 
4620 WISCONSIN WE. N.W. WASHINOTON, OJC 20016 



OF TOOLS! 

at big discounts! 




The top Name-Brand tools at 
rock-bottom low prices! Send $1 
(refundable on your first order) 

for f80-pg. catalog: 5000 tools 

of every kind! 

U.S. General, Dept. A73 

100 Commercial St 
Plainview. N Y 11803 




Buy FACTORY DIRECT 



MINI-BEEP« the banery oper- 
ated scooter that puts more fun 
into life. ..use it home, go shop- 
ping, visit friends, travel! It's 
lightweight and fits car trunks. 
Full 30 Day No-Ristt Guarantee 

C. F. STRUCK CORP. 
Dept: P(VI26S 
Cedarburg, Wl. 53012 
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Designer Label. 



Most brand-name auto parts 
are qrjod But that isn t qoorJ 
enough for Mr. Goodwrench 
He recommends the designer 
label; Genuine GM Parts 

GM parts are designed by 
many of the same people who 
designed the original parts on 
your GM car. 



They re engineered to work 
together as complete units 
with your GM cars various 
systems And built to strict GM 
quality standards Including 
GM Goodwrench branded 
parts, which are available only 
at GM dealers 

So whatever GM car you 



have — and whatever GM parts 
you need - see Mr Goodwrench. 

No one knows your GM car 
better than Mr. Goodwrench. 
No one. GM Goodwrencti 
Shock Absorbers are system- 
engineered for your suspension 

iorthem. 



/ 



/ 



/ 



CHEVROLET • PONTIAC • OLDSMOBILE 



BUICK • CAOILUVC • CMC TRUCKS 



^ Goodwrench 

GENUINE GM PARTS 



Freewheeling 




BY WADE HOYT 



All-aluminum Audi 



What would you think of a 
rust-proof aluminum car that 
was stronger than steel, rle- 
livered better fuel mileage, 
and had a higher scrap value 
so that, when it finally bit 
the dust, it would still be 
worth more than an Iron 
Age car? Audi and Alcoa are 
betting that you'll like it 
enough to overcome a hefty 
price premium. 

Since 1982, the two com- 
panies have been quietly try- 
ing to figui'e out how to build 
a unitbody car entirely out of 
aluminum. The result is a 
small run of all-aluminum 
Audi 5000 bodies "in white" 
fii-st shown at the Hanover 
Trade Fair. The body and 
chassis combination weighs 
only 328 pounds, a saving of 
288 pounds, or 47 percent, 
over the standard all-steel 
unitbody. A lighter chassis, 
in turn, would allow further 
reductions in the size and 
weight of brakes, suspension 



and other components. 

The advantages are obvi- 
ous — higher performance 
and/or gi'eater fuel economy 
without downsizing cuirent 
models. In general, luxury- 
car buyers have been avoid- 
ing downsized models like 
social diseases. Audi claims 
that the all-aluminum unit- 
body would create no sacri- 
fice in comfort, durability or 
sti'ength. The chassis is 14 
jMjrcent stiffer than steel, 
and the body has slightly 
bettei* dent resistance. 

The unitized chassis pieces 
were redesigned to take ad- 
vantage of aluminum's prop- 
erties. Thickness was in- 
creased in some areas, box 
sections changed in others. 
Chassis pieces were made on 
standard production presses 
in the Audi factories in West 
Germany. 

The stampings were not 
welded together, but riveted 
in a pi*ocess usually associat- 



ed with jet aircraft. Spot- 
welded aluminum joints 
have only 87 percent of the 
strength of spot-welded 
steel. Riveted aluminum has 
99 jjercent of the strength. 
In high-stress areas, joints 
were both riveted and bond- 
ed with epoxy. These joints 
have 28 percent more 
strength than welded steel. 

Industrial robots were 
"taught" to rivet by using 
riveting fixtures in place of 
the familiar welding fix- 
tures. The riveting robots 
can be progi'ammed to do the 
job on the assembly line, just 
as today's robot welders do. 
The pneumatic riveting fix- 
ture first punches a hole 
through the two sheets of 
aluminum, dimples them if a 



Riveted engine support does 
the same Job as steel part. 

countersunk rivet is re- 
quired, then rotates its riv- 
eting head into position and 
pounds an aluminum rivet 
into place. 

Curing the body paint in a 
conventional paint oven ages 
the Alcoa 6009-T4 alumi- 
num-magnesium-silicone al- 
loy to a tougher T6 temper. 





Two strong girls hold the 328-pound aluminum Audi "body in white. " Steel unit weighs 616 pounds. 



Robot riveter punches holes and 
Installs 30 rivets per minute. 

more than doubling its 
strength. This is one of the 
neatest parts of the process 
because the softer T4 alloy is 
much easier to shape and 
draw in the stamping pro- 
cess, but not strong enough 
for the finished vehicle. 

Right now, aluminum has 
a significant cost penalty vs. 
steel. An aluminum Audi 
would cost 10 ijercent more 
than steel. However, its es- 
timated 15 percent reduction 
in fuel consumption would 
save some 800 gallons of fuel 
during a 100.000-mile ser- 
vice Ufe. 

Audi's vice chairman of re- 
search and development. Dr. 
Ferdinand Piech. is a gi-and- 
son of Ferdinand Porsche, 
the legendary sports car en- 
gineer. Audi has already 
managed to justify the adap- 
tation of such high-priced 
tech as turbochargers, 4- 
wheel drive and ABS 
brakes. 

It's not likely that any cur- 
rent Audi would be switched 
over to aluminum construc- 
tion. But when the next new 
Audi is introduced, certainly 
before 1995, you can expect 
it to be all aluminum — body, 
chassis, suspension, engine, 
and maybe even the drive 
axles and brakes. 

So far, so good. But what 
will it mean to the local body 
shop when it has to deal with 
a car that's put together like 
a jet plane? To the home 
handyman, drilling, riveting 
and applying adhesive is a lot 
easier to do than welding. To 
the body shop, it's a whole 
new ball game. Wf 
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HmneownerS' 
Q&A 




BY NORMAN BECKER, P 



Leaking basement wall 



I have a nagging problem 
with water seeping into my 
basement after a heavy rain- 
fall. Perforated drain pipes 
under the basement floor do 
a good job of relieving hydro- 
static pressure below the 
slab. However, the cavities 
in the concrete block walls 
fill with water, which leaks 
into the basement. 

Contractors recommend- 
ed breaking up the floor at 
the perimeter and installing 
drain tiles and a sump pump. 
However, I recently heard 
about a plastic molding, sim- 
ilar to a baseboard radiator 
cover, that is sealed to the 
inside of the foundation wall 
along the floor. Holes are 
drilled into the blocks to 
drain the water from the 
cavities into the molding, 
which carries it to a sump. 
Can you tell me more about 
this arrangement? 

GEORGE F. SENN 
RED BANK. NJ 




There is suck a product, 
atid if does work. But the 
ideal way to correct a hydro- 
static leakage problem in a 
covcrete block ivall is to in- 
tercept or divert water before 
it reaches the foundation 
(see Homeowners' Clinic, 
page 20. Sept. "85). 

However, if you can't lay 
drainage pipes because the 
area around the foundation 
is paved or covered with ex- 
pensive shrubbery, or is oth- 
erwise inaccessible, then you 
must control the seepage 
into the baseynent. You can 
do this as you describe, by 
puncturing weep holes at the 
base of the concrete blocks 
and directing the effluent to 
a sump pit, where it can be 
pumped from the house. 

Basement Water Control 
Corp., 1375 Laurel Ave., St. 
Paul, MN 5510Jt, makes a 
hollow vinyl baseboard that 
collects wall seepage and 
channels it to a sump. It's 



• BASEBOARD^ 
DRAIN 




WIRE-BRUSHED 
STRIP 



Water seepage via cement block fcxjndatlon walls can be channeled 
through weep holes Into hollow vinyt baseboard, then to a sump 
hole where It Is pumped out. Baseboard Is secured with adhesive 
sealant to a wire-brushed strip on the concrete floor. 



sold at home centers and 
building supply outlets for 
about $4 per linear foot, in- 
cluding a special adhesive 
sealant that cures even un- 
der wet conditions. Comer 
sections, splices and end 
caps are also available. It 
should be noted that this sys- 
tem isn't viable in cases 
where water is forced up di- 
rectly through the floor by 
hydrostatic pressure. 

Double-layer 
roof shingling 

My 25-year-old house needs 
reroofing, and I plan to do 
the job myself. I would like 
to lay new shingles over the 
old ones. However, the 
builder apparently skimped 
on the roof sheathing. In- 
stead of the usual '/2-in. -thick 
plywood, he used %-in. 
sheets. Also, he nailed the 
shingles directly to the 
sheathing without putting 
down building paper. 

Can I add a second layer of 
shingles? Or would this be 
too heavy for the '/n-in. ply- 
wood, considering there can 
be a foot of snow on the roof 
in winter? G.P. OEY 

ITHACA, NV 

The builder didn't neces- 
sarily skimp on the roof 
sheathing. The required 
thickness depends on rafter 
spacing, the grade of the ply- 
wood, and the direction of its 
face grain. 

Look for the American 
Plywood Assn. (APA) 
stamp on the exposed under- 
side of the plywood for the 
identification index. The in- 
dex contains two numbers, 
such as 2010 or S2I16. The 
left-hand number represents 
the maximum recommended 
spacing in inches between 
rafters when the face grain of 
the panel runs at right an- 
gles to the rafters. If the 
rafter spacing is not greater 
than 2i in., your Vs-in. 
sheathing is adequate. 

I suggest you check with 
your local building depart- 
ment abend a second layer. 
If your town a llows only one 
layer, you'll have to tear off 
the existing shingles. 

The builder did skimp on 
the roofing paper. The paper 
serves as a backup water 



barrier between the shingles 
and sheathing if shingles are 
lifted, damaged or torn off 
by winds. The Asphalt Shin- 
gle Manufacturing Assn. 
recommends using building 
paper. However, with a sec- 
ond layer of shiyigles, the 
absence of building paper is 
less critical. 

Attic ventilation 

Our home's previous owner 
closed off one of the gable 
louvers when he installed 
aluminum siding. One other 
vent was left open. Is there a 
way to get adequate ventila- 
tion without removing the 
siding or tearing up a lot of 
shingles? Will a turbine or 
similar device help? 

SANDFORD WOO 
MILWAUKEE, IL 

Your problem is common 
in houses that have been re- 
sided with aluminum. Many 
installers cover vents with 
siding that has only small 
slots, and these give inade- 
quate ventilation . Installers 
should frame around the 
vent, then trim around the 
framing with siditig, so the 
vent size is not reduced. 

One easy way to correct 
your problem is to install a 
roof vent on the rear slope of 
the roof so it is not visible 
from the street. The contrac- 
tor who installs the vent 
should place it near the gable 
end and cut a hole in the roof 
just large enough to contain 
the vent casing. This way, 
very few shingles will have to 
be disturbed. 

To ensure adequate venti- 
lation, you may also want to 
consider installirtg soffit 
vents. Keep in mind that to- 
tal ventilation opening size 
for an attic should be 11300th 
of the attic floor area when 
there is a vapor barrier on 
the insulation, and 11150th 
of the floor area when there 
is no vapor barrier. IM 



Do you fuiiv a liome-niaiiitenaiice or 
repair pwblemf Send it to Homeoivii- 
ens' Q &■ A, Popular Mechanics, J^4 
West 5Tth St.. Neir York. NY 10019. 
Letters caiiuot f>e aii.tirered imlirid- 
ually, Irnt problems of iride interest 
will be di.scii.i.Hed in the column. F or 
nio)V home-repair and maintenance 
help, get PM's Home Care Guide. 
SJ.io pa^tpaid. Send your oi-derfsj to 
Popular Mechanics. Bar 1014. Radio 
Citi/ Station. Neu- York. NY 10101. 
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e HM R. J. REYNOIOS TOBACCO CO. 



What 
nottodo 

in bed 



You can read. 

You can rest. 

You can sleep. 

You can make phone calls. 

You can eat breakfast. 

You can watch television. 

You can listen to music. 

You can exercise. 

You can snore. 

You can even eat crackers— 
provided you're alone. 

And yes, you can snuggle. 

But don't ever light up a cigarette 
when you're in bed. 

Because if you doze off just once, 
all your dreams can go up in smoke. 



R.J . ReyrddsTobacco C ompany 



Cor' 



Home Video 




BY JAMES B. MEIGS 



Closeup: Kodak's 8 mm 




Kodak's MVS 8-inm video system lets you mate camera and recorder 
to form the camcorder, recorder and tuner for home deck. 



Will a mm make it? Ever 
since the compact video for- 
mat was first introduced on 
the market two years ajjo. 
I've heard this question 
more than any other. 

I think it will be many 
years before 8 mm catches 
up with Beta and VHS home 
decks. But in the field of 
portable video, especially 
camcorders. 8 mm has some 
remarkable advantages that 
could help it dominate this 
part of the video universe. 

Recently. I had a chance 
to try out Kodak's new MVS 
8-mm video system, a pack- 
age of gear that shows not 
only how far the format has 
come, b\it also where it 
might be heading. 

"The .system is modular, 
consisting of a video camera, 
portable VCR and a .stay-at- 
home tuner/timer. All the 
components snap (or "dock") 
together. Combine the \TR 
and the tuner/timer sections, 
and you have a very compact 
and unusual tabletop VCR. 



Snap off the VCR again and 
add the camera, and you've 
created a camcorder. 

Kodak gives buyers a good 
deal of choice by making two 
versions of the system avail- 
able. The more expensive 
package includes the MVS- 
500 VCR ($1000), which in 
addition to offering the high- 
quality monaural FM audio 
used in all 8-mm systems, 
can also record and play back 
PCM (pulse-code modula- 
tion) digital audio tracks in 
stereo. The matching tuner/ 
timer (MVS-380, $600) adds 
an MTS (Multichannel TV 
Sound) decoder for receiving 
and recording TV shows 
broadcast in stereo. 

PCM digital recording is, 
to me. one of the most excit- 
ing capabilities of the 8-mm 
format. While there are 
some tabletop VCRs with 
this feature, the modular de- 
sign of Kodak's top-priced 
model makes it the first cam- 
corder able to record digital 
stereo (this requires an op- 



tional stereo microphone). 
The recorder can also double 
as an audio-only digital tape 
deck, recording up to 12 
hours on one 8-mm cassette. 

But before you throw out 
your Compact Disc player, 
take a look at 8-mm's digital 
audio specs: They don't come 
close to CD. In fact, they're 
not as good as what Beta Hi- 
Fi or VHS Hi-Fi offer. Lis- 
tening both to soundtracks 
recorded using the system as 
a camcorder and to music 
dubbed from other sources, 
the 8-mm digital system's 
audio limitations were audi- 
ble but certainly not intoler- 
able. I found the system per- 
fectly adequate. 

In video performance, the 
MVS system is somewhat 
improved compared to most 
earlier 8-mm recorders. In 
standard-play, the picture 
easily matches VHS or Beta. 
Still, I have some complaints 
about the system. 

While the recorder is 
much improved, I don't feel 
the camera portion is up to 



the performance of the rest 
of the system. The sample 
that I experimented with 
showed visible lag and off- 
color edges around objects in 
the picture. 

And, though the overall 
engineering of the system is 
ingenious, I wonder if Kodak 
hasn't made its new 8-mm 
generation too sophisticated. 
The system might appeal to 
technology buffs, but I'm 
afraid the complete package 
may be too complex for many 
Sunday-afternoon movie- 
makers. Though video fans 
interested in simple aim- 
and-shoot moviemaking 
should take a look at Sony's 
tiny Handycam, Kodak's ap- 
proach to 8-mm video does 
show how versatile the for- 
mat can be. 

Get set: Part II 

If you have cable television, 
hooking up a VCR is more 
complicated than usual. Al- 
most all the VCRs on the 
market today claim to be "ca- 
f Please dim to page .id) 



VCR-CABLE TV HOOKUP 



I CABLE 
\'* ~ (VIDEC 



CABLE FEED 
(VIDEO AND AUDIO) 



SIGNAL 
SPLITTER 



LEFT AND RIGHT 

TV AUDIO CHANNELS 

TO RECEIVER/AMP 



TO 

- CONVERTER 
BOX 



CABLE 

CONVERTER 

BOX 



TO 

CABLE - 
READY 
VCR 



CABLE 

VIDEO AND - 
AUDIO TO 
SWITCHER 



STEREO TV 
MONITOR 
RECEIVER 



A-B SWITCHER 



4 



HI-FI VCR 
ICABLE-READY) 



LEFT AND RIGHT 
CABLE AUDIO 
CHANNELS 
TO RECEIVER 



O 




i 



CABLE VIDEO 
TO SWITCHER 



CABLE 
OR VCR 
SIGNAL 
TO TV 



AUDIO RECEIVER 
OR AMPLIFIER 



LEFT AND RIGHT 
AUDIO CHANNELS 

TO Loudspeakers 



O 



Hookup lets you watch cable white recording the pay channel by 
splitting the IrKomIng signal and using an A/B selector. 
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1HE REASONS R)R OWNING 
A SATEUm TV SYSTEM 
SEEM CLEAR TO IIS. 





NETWORK TV 



SAHLLITE TV 



There's only one problem with network TV. 

You just don't get enough choices. 

Fortunately, now there is a choice. 

With a M/A-COM home satellite TV sjrstem, you can 
get 45, 55, 65 or more channels to choose from. And you 
don't have to be a math whiz to know what that means. 

You'll get hundreds of movies, from the best black 
and white classics to first-run feature films. Sports of all 
sorts, from drag racing to steeple chasing. And a ton of 
ball games to boot. You'll get shows that teach, preach, 
even make you blush. 

And to keep the kids from getting their G's confused 
with their X's, every M/A-COM satellite TV system can 
lock out adult entertainment. 

We also have an optional VideoCipher™ descrambler 
unit that allows you to receive premium subscription TV 
services. 

M/A-COM has an entire line of satellite systems to 

C1985 M/AOOM Inc. 



choose from. Each built with the pride and precision that 
have made us a leader in satellite TV. So whether 
you're after the best deal on a system, or the best sys- 
tem money can buy, we've got what you're looking for. 

So sit back and take a look at the programming 
choices you now have. Then, visit your local authorized 
M/A-COM dealer to clear up the situation. 

For a free brochure, write: M/A-COM 
Home Satellite Systems, P.O. Box 
1729, Dept. 2D, Hickory, 
North Carolina 28603. 



A step ahead in satdlite TV 




Cor' 



Our new 



Honda's newest power tool 
arrives ready to work. Its peppy 
12-valve, 1488cc engine delivers 
the horsepower you need. 



We designed the Civic Wagon tall 
for its length and width. So there's 
more room inside. We sloped the 
hood for better aerodynamics 
and visibility. It makes for a 
very efficient machine. 




Front-wheel drive is standard. 
And 4-wheel drive is available. 
This is one tool you'll never leave 
in the garage. 



m 
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Even the windows work 
diligently. Tinted glass, rear- 
window and front door glass 
defrosters come standard. So 
does the rear window wiper. 



This is the large tool box. It can 
carry anything. Practically. With 
fully adjustable seats that fold 
flat. And nine useful stowage 
areas, compartments and 
cubbyholes. (One's a secret!) 




Front and rear stabilizer bars 
make it fun to drive. Even if 
uVe just toolin' around. 



There's room for the whole 
family. And we didn't forget to 
include child-proof rear door 
locks and safety-seat anchors in 
the back seat. 



□□□□□ 

The CivicW&gon 



Cop 



:.aterial 



ENLARGE or REDUCE 

Prolecl Designs. Pictures 



Enlirge to over 10 times or 
reduce to less tlian 
1/I0th ol the 
original size 



Accurately. Easily 




Willi the Panto- 
graph, even wiliiout 
drawing talent, you 
can copy unlimited 
Ideas for designs 
that can be used m 
any project you work on Easily 
copy designs, lettering and pic- 
tures from newspapers, maga- 
zines, books, photos, etc. Just place the point on the image 
you wish to enlarge or reduce Then follow the lines as the 
pencil end automatically reproduces the outline in exact 
proportions to the desired size directly on your work sur- 
face Easy to follow instructions included (Send $5 98 plus 
$.95 shipping. 30 day money back guarantee) 
NORTON. Dept. 301. Boi 2012. New Rochelle, NY 10802 




Poiiable Bandsaw Mill 



On« Man Operatkm 
Capacities to 32'Dla. k 32 Long 

More Ijimber Per L.og 
Safe - Precise 
Three Models Available 



V*od-Mizer» Products 
Dept D21 
8180 W, 1C»1 St 
Indpls. IN 46224 
(317)271-1542 





SUPER CARBURETOR 

BIG V8GETS 72 MPG 

Computer Verified; Learn How To Build 
'. YourOwn High Mileage Carburetor, Too. 
Send 22t Stamp For Free Brochure' 
H • A INDUSTRIES - DEPT PM-2 

*2 BOX 35E 
BOWLING GREEN. MO 63334 



AMAZING 
SCIENTIFIC AND ELECTRONIC 
DEVICES 

LASERS. PHASERS for ?.h(x'k \va\c. weapons, burning, 
culling, hologruphv. cloud wriling and visible lighl beam 
application. PLASMA TORNADO. FORCE FIELD. ION 
WIND, ION MOTORS. LIGHTNING GENERATION. 
TELSA COILS. ANTI-GRAVrTY, MAGNETIC IMPULSE 
GUNS. INFRASONICS and ULTRASONIC DEVICES. 
SHOCK and STUN GUN PROJECTORS for personal prolcc- 
lion SEE IN TOTAL DARKNESS. LONG RANGE VOICE 
TRANSMITTERS. DIRECTIONAL MICROPHONES. IN- 
TRUSION DETECTORS for secunl> SATELLPTE TV. 
ENERGY and INSECT RODENT KILLERS. REPELI.ORS 
for Ihe home. SEND S\ tXt FOR CATALOG OF PLANS. 
KITS AND COMPELTED ITEMS TO 

INFORMATION I NLIMITED 
BOX 716. DF.PT M8 
.\MHERST, NH 03031 




Do Your Own Work 
with Magnatrac. n ■ • 

tt^AMamMe this unique Tractor IWw 

' Kit. Thousand! UMd 1o€ land- j^V^ fli^H 

I leaping, gardening, axcavatingi Z^n ^H^B 

' CATALOa of "factory-made" ■■h^f^il H^T 

I Magnairac Kin. * 1.00 _Wl^^^BL W 

■ PLANS to l>ulld a Magnairac W / 

I from local matenalt....S 7.00 V a 

* STRUCK-KIT. Dapi Pii4 26 

%^ CEDARBORG.WI. 53012 



HOME VIDEO 



(Continued from page 26) 

ble ready." But that doesn't mean you 
can just plug in the VCR and get every 
cable channel. 

For one thing, your VCR's tuner will 
need to have enough ready channel 
capacity. If your cable company locates 
channels throughout the VHF, UHF 
and hyper-band frequencies, your VCR 
could need well over 100 channels to 
tune in all of them. 

In other words, in order to find the 
right frequencies for various channels, 
your VCR may need more capacity 
than the total number of channels your 
cable company actually provides. 

But even if you can't tune in every 
single channel, using your VCR tuner 
to select channels is still usually much 
more convenient than using the con- 
verter box supplied by the cable compa- 
ny. The VCR tuner will let you zip 
through channels by remote control. If 
you use the cable converter box and 
feed its output to VCR, you can only 
feed one channel at a time — and you'll 
need to get out of your chair whenever 
you want to change it. You also will 
have to leave the box set to the proper 
channel if you want to record a program 
while you're away from home. And, of 
course, your VCR will only be able to 
record programs on that one channel 
while you're away. 

The biggest problems occur when 
trying to hook up pay-TV channels 
(such as HBO) that are scrambled by 
the cable company. To view or record 
these channels you will need to use the 
converter box to descramble the signal. 
If you plan to record pay channels 
frequently you will need to provide an 
output that runs from the converter 
box to the VCR. 

One way to do this (see diagram) is to 
split the incoming signal with an RF 
splitter. Feed one cable from the split- 
ter into the cable box and from there 
into your VCR. The other cable goes to 
an A/B switch — a device which selects 
between it and the VCR's output to 
feed whichever signal you choose to go 
to the TV set. This setup will let you 
watch one basic (or non-pay) channel 
while you tape another cable channel, if 
you already have a cable-ready TV. If 
you would rather watch pay channels 
while you tape from basic cable, feed 
the output from the cable box directly 
to the TV, and feed the other cable 
input right to the VCR. 

Though working out all the possible 
ways to combine VCR, TV and cable 
converter boxes seems like an exercise 
in higher logic, with a pencil and a 
sketch pad it's not too hard to work out 
the arrangement that will let you do the 
things you really need. All it takes is 
plenty of 75-ohm coaxial cable and a 



couple of extra splitters and A/B 
switches. But remember, if you want to 
have complete flexibility (such as being 
able to watch and record two different 
pay channels at the same time) you'll 
need an additional cable-converter 
box — and the cable company will want 
to sock you for an additional fee. 

The VCR wiring maze gets still more 
complicated when you start hooking up 
audio gear, as shown in the diagram. 
Basically, you route cables from the 
Audio Out jacks on the VCR (or even 
TV) to the input jacks (marked AUX or 
VIDEO) on your hi-fi amplifier or receiv- 
er. The same cable route holds true if 
you've got audio or video signal pro- 
cessing components (such as a graphic 
equalizer) between the video gear and 
the amp/receiver. 

Accessory or necessity? 

Some accessories companies have come 
to the rescue of new VCR owners by 
offering packages called starter kits. 
For example. Discwasher's package 
really does help you get started. In 
addition to an RF splitter and A/B 
switch — crucial for anyone with cable 
TV — this starter kit includes a variety 
of cables and, more important, a very 
handy guide to hooking up a VCR. The 
wiring diagrams cover a variety of 
hookups and they alone almost justify 
the price of the kit. 

Recoton takes another approach: Its 
spUtters, A/B switches and other wir- 
ing accessories are packaged individ- 
ually and labelled according to the task 
you need to perform. For example, if 
you want to watch one cable channel 
while taping another, the proper com- 
ponents can be found in the box carry- 
ing that label. 

Digital effects 

If you believe VCR prices will go the 
way of calculator prices, consider that a 
large part of a VCR's cost is the ex- 
pense of its mechanical parts. Most 
costly is the video head drum — a com- 
ponent probably machined more pre- 
cisely than any other piece of metal in 
your home or car. 

While printed circuitry cuts the cost 
of VCR electronics, the mechanical cost 
is harder to reduce. This is why manu- 
facturers hope to include digital circuit- 
ry in VCRs. 

A VCR with enough sohd-state mem- 
ory to hold a couple of frames of video 
could produce crystal-clear freeze 
frame and slow-motion effects. In fact, 
Toshiba and others have demonstrated 
2-head VCRs with these digital effects. 
It's likely we'll see a few models later 
this year. 

The first digital-effects recorders 
won't be money-savers, but the tech- 
nology should eventually bring high- 
class effects to budget decks. IN 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how... 
. . . send NOW for your 

FREE Lifetime Security Fact Kit 




Your FREE Lifetime Securin- Fact Kit tells you 
how to make S18.(M) to S30.0() an hour in your own 
Foley-Belsaw Full-vService Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90( of every 
dollar you take in is clear cash profit. 

And it is so eas}' to learn. Foley-Belsaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary'. All you need is the de- 
sire and ambition to be your own boss. Foley-Belsaw 
tells you everA'thing you need to know to be 
successflil. 

There's plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharf)en all 
types of saws, garden and shop tools for home, farm 
and industry. 

!*rofits from your Foley-Belsaw Full-Service 
Sharpening Business can prov ide. . . 

. . . CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips 
. . . CASH for the things you've always wanted! 
And you'll be able to set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 

"... the first year I grossed $21 ,000.00. " 

Or James B. Jones, of Albuquerque, NM who reported: 

"This past summer my sales and service amounted 

to almost $6,000.00 a month. " 
But you've got to get the FACETS before you can 
get started. So VCRITE NO\X' for your FREE lifetime 
Security Fact Kit. It's yours to keep with NO 

OBIJGATION The Foley-Belsaw Company 
20201 Field Building 
Kansas City, Missouri 64111 




LIFETIME 
SECURITY 
FACT KIT 



The Foley-Belsaw Company 
20201 Field Building 
Kansas City, Missouri 64111 

□ YES, I want to know more! Please rush 
my FREE Lifetime Security Fact Kit. 
No obligation 




Nime 



Address 



I 

I 

I City 

l( ) 

I Area Code Phone 



Stale 



2lp 



Ccr 



Appliance 




BY STEVE TOTH 



Removing an agitator 



I have a Norge AWG 1210A, 
12-pound-capacity washer, 
serial No. 51217. To repair 
it, I must remove the tub, 
but I can't get the agitator 
out. R. CARIDEO 

MALDEN, MA 

The agitator's cap holds 
the agitator to the drive 
block, which is at the top end 
of the agitator shaft. The cap 
unscrews counterclockwise 
and once it's removed, the 
agitator can be lifted off. 
However, if the agitator 
hasn't been removed for a 
long time, detergent residue 
may have built up under it, 
gluing it to the drive block. If 
this is the case, there are 
several ways to free it. 

First, loosen the agitator 
cap and leave about '/i in. 
between it and the top of the 
agitator. Set the timer to a 
normal wash cycle and fill 
the tub to its highest level 
with hot water. Let the ma- 
chine agitate for a while. 
Then turn off the timer and 
check the agitator to see if it 
has loosened up. 

If it is still not free, re- 
move the agitator cap and let 
the agitator sit in the hot 
water for about 20 minutes. 
Tuni on the washer and 
pump out the water in the 
tub. Unplug the washer and 
grip th£ agitator urith both 
hands, sliding your fingers 
between the agitator and the 
basket. Wear gloves, or use 
towels, if the agitator is too 
hot to handle. Rock the agi- 
tator from side to side while 
lifting up on it. 

If this method fails, squirt 
penetrating oil between the 



drive block and the agitator 
and give it time to soak in. 
Then tap around the top of 
the agitator with a rubber 
nmllet. The tapping should '. 
loosen the agitator. Be care- 
ful not to hit the agitator too | 
hard so it cracks. A replace- \ 
ment is no longer available 
from the manufacturer. \ 
Once the agitator breaks j 
free, the wash basket can be 
lifted out after removing the 
four ■'/,e-in. truss-head 
clutch screws that hold the 
basket to the center post as- 
sembly. You may need a spe- 
cial butterfly-shaped truss- 
head clutch screwdriver to 
remove these screws, which 
you can buy either at an auto 
supply store or a tool supply 
distributor. After the basket 
is lifted out, you will have 
access to the tub. j 



AGITATOR ~-A 
CAP ^ 



AGITATOR 



CENTERPOST 
ASSEMBLY 




AGITATOR 
SHAFT 



To remove a "frozen" agitator, 
apply penetrating oil to drive 
block, or fill tub with hot water 
and allow agitator to soalc. 



Rusty rack 

I have a 10-year-old Kitchen- 
Aid dishwasher with a rust- 
ed bottom dish rack. Some- 
times the rust leaves black 
marks on my dishes. How 
can I fix this? ANN cross 

MARLBORO, MA 

Corrosion Guard, a coat- 
ing made for dishwasher 
rack repair, should solve 
your pmblem. It comes in a 
ready-mix applicator in 
blue, white, almond, green 
and clear. 

Before applying it, clean 
grease and residue from the 
rack. Peel off any old coat- 
ing material that is loose, 
and sand heavily rusted ar- 
eas with emery cloth. Brush 
on the liquid in layers, at 30- 
minut£ intervals, applying 
as many coats as necessary. 
Wait 2i hours before using 
the basket. Corrosion Guard 
sells for $6.95 postpaid from 
Advance Materials, 502 
Hwy. 7Jt North, Peachtree 
City, GA 30269. 

Buzzing washer 

I have a Sears washer, mod- 
el No. 110.82194870, serial 
No. C30902065. During the 
beginning of the wash cycle, 
it buzzes very loudly. I've 
replaced the motor start ca- 
pacitor and the start switch, 
but this hasn't helped. The 
machine washes properly, 
but the noise is so loud it's 
annoying. 

ROBERT A. PINGLE 
IRVINE, CA 

The buzzing noise is prob- 
ably coming from the sole- 
noid on the detergent valve, 
which is located behi^ul the 
front of the machine just to 
the right of the recirculating 
pump. The solenoid is ener- 
gized for the first four min- 
utes of the wash cycle tc 
pump wash ivater to the de- 
tergent dispenser, flushing 
the detergent into the tub. 

To check the solenoid, dis- 
connect the power to the ma- 
chine and remove the tivo 
hoses from the detergent 
valve. Look inside the valve 
to be sure nothing is prevent- 
ing the flapper from closing 
all the way. If the flapper 
doesn't seat properly, the so- 
lenoid mil continue to be 



activated, causing it to buzz. 

If t tie valve is okay, recon- 
nect the hoses, then loosen 
the .screws holding the sole- 
noid to the mounting brack- 
et. Shift the solenoid slight- 
ly, and refighten the screws. 
Sometifnes .simply re-align- 
ing the .solenoid will clear up 
the problem. 

If both these measures 
fail, you'll have to replace 
the solenoid. The part num- 
ber is 362832. It costs about 
$16 at Sears appliance parts 
stores. 

Fry pan elements 

I own two older broiler-fry 
pans which need replace- 
ment elements, but these el- 
ements seem to have disap- 
peared off the market. I 
have a Westinghouse Model 
HL-52 and a Hoover Model 
B3039. Both elements were 
made by Chromolux, part 
No. 873244003, 120 volts, 
1175 watts. Do you have any 
idea where I could find this 
part? I'm sure there are lots 
of other people out there 
with the same problem. 

PETER MATUEVICH 
BURGETTSTOWN, PA 

/ checked several sources 
to locate replacement ele- 
ments but Chromolux Co. 
stopped manufacturing 
them several years ago. 
Hoivever, all is not lost! 

Southeastern Electric 
Range Parts Manufacturing 
Co. , 301 South Linwood Rd. , 
Gastonia, NC, assures me 
that they can probably du- 
plicate your fry-pan ele- 
ment. They suggest you send 
them your old demerits and 
all the information you can, 
such as manufacturer's 
name, voltage arid wattage 
of the elements. 

After mailing the pack- 
age, allow a few days for 
delivery, then call the com- 
pany, toll-free, at 1-800-438- 
836i. They will give you a 
price for the new element^ 
and the shipping cost. IM 

If yon have a problem with aiii/ 
appliance, send your question . along 
icith the model and serial numbers, 
to Appliance Q <£• A. Popular Me- 
chanics. JJi West i>7th St.. New 
York, NY 111019. Sorry, but letteis 
cannot be answered indiridually. 
Problems of wide interest will be 
discussed in this column. 



32 



POPULAR IMECHANICS • FEBRUARY 1986 



Copyi.y I.e.- tuLiial 



New Home Security Device 

Stops Burglars 



Introducing the best bargain in 
low cost home security! Now you 
can protect your home and family 
in minutes. 

Better Than Burglar Alarms 

Law enforcement officials will tell you 
a dark house is like an invitation to a bur- 
glar, and that leaving your lights on when 
you are aw^ from home is one of the best 
ways to make it look occupied. But leaving 
the lights on all the time costs money and 
rarely fools the professional criminal. 

Let AudloUtes Guard Your Home 

AudioLites turn ordinary lights into 
sound activated security systems. If any- 
one even approaches your home, Audio- 
Lite sensors pick up the sound and flood 
your yard witfi light, room lights come on 
instandy and intruders are frightened away. 

Never Stumble In a 
Dark Room Again 

Unlighted rooms, stairways and out- 
door areas are often hazardous due to 
inconvenient or hard to reach light 
switches. AudioLites light your way the 
minute they hear you coming. Just imag- 
ine the safety and convenience of having 
your driveway light up the moment your 
car approaches. 



AudioLites Work Anywhere 

Each AudioLite can be adjusted to turn 
on at varying sound levels. With a small 
screwdriver, you set the amount of sound 
needed to activate the lights . . . anything 
from a whisper to a loud shout. Lights are 
timed to stay on up to two minutes. Each 
new sound triggers the internal timer and 
begins a new countdown. So lights stay 
on while you're in a room and go off auto- 
maticaUy when you leave. For quiet activi- 
ties, AudioLite has a manual on-off switch. 

30 Day Money-back Guarantee 

Solid state construction and quality 
craftsmanship means no wear and tear on 
parts. AudioLites are UL approved and 
come with a ONE YEAR REPLACE- 
MENT WARRANTY. Try our Audio- 
Lites for 30 days, risk free. You'll won- 
der how you ever lived without them. If 
you don't agree that they add security, 
safety and convenience to your home, just 
return them for a prompt full refund. 

Free Sliipping and a $20 Savings 
When You Order 4 or More! 

To give you total home protection, 
you'll want more than one AudioLite. 
Order 4 or more AudioLites and enjoy our 
extra discounted price of just $19.95 each. 
That means a package of 4 is just $79.80. 
YOU SAVE $20! 




Stops burglars by turning on lights before 
they break in. 



Extra Bonus — Order Today! 

And, if you order today we'll include 
eight FREE Burglar Alarm Warning 
Stickers for your windows and doors, with 
any order of 4 or more. A $3.95 value. 

Easy Ordering 

Over Our Toll-Free Line 

Order tod^ by caUing: 1-800-525-8624 
an CO 303-762-B85). Or, send this order 
coupon to: Progressive Eneigy Corp. , 3148 
S. York, #PM286, Englewood, CO 80U0 

YES, I want to start enjoying the security, safety 
and convenience of AudioLites today. If in 30 
days, I am not fully satisfied, I can return my 
AudioLites for a prompt refund. 

□ Please send me AudioLite(s) at 

$24.95 eacfi. (Include $2.50 shipping for 1, 
$3.50 shipping for 2 or 3) 

□ I want to SAVE $20 and get FREE SHIPPING. 
Please send me 4 or more at $19.95 each — 
along with my FREE BONUS. 

3 models: (order any combination) 

Plug(s) Socket(s) Switch(s) 

□ Check □ MasterCard/Visa □ C.O.D. 

Card# 

Exp. Date 

Name 

Address 

City State Zip 




Progressive Energy corporation 

3148 South Vbrk, #PM286. Englewood, CO 80110. 
TOLL FREE 1-800-525-8624. In CO 303-762-1385 

©1985 Progrsssjw Enttfgy Corp. 



Three Easy Ways to Protect Your Home in Minutes 




The AudloUte Plug plugs ways, entry ways, basements 

The AudioUi* Socket /s Into any standard outlet and and garages. It installs quickly 

as easy to use as screwing Is designed to be used on in- and easily in place of your 

In a light bulb. This is the terlor room lamps. Any room present light switch using 

AudloUte created for outside with a lamp can t}e sound ac- just a screwdriver It takes 

flood lamps, driveways and tivated. The plug Is portable only a few minutes, even for 

walkways. Works with up to and can be used anywhere, a novice. Works with up to 

150 watts. Works with up to 300 watts. 200 watts. 
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BY ROSARIO CAPOTOSTO/ 





Cutting 
glass 

Cutting glass is an easy task, 
one that can be mastered in 
short order by following the 
procedures shown here. The 
cut is made by first scoring 
the glass, then snapping it. 
To score it, you use a glass 
cutter — a simple tool that 
consists of a small cutting 
wheel mounted on the end of 
a slender handle. The proper 
grip of this tool is essential. 
It should be held firmly be- 
tween index and middle fin- 
gers to provide maximum 
control of the stroke. 

For best results, be sure 
to work on a flat surface 
cushioned with newspaper. 
Mark your cut line, then hold 
a straightedge firmly in 
place on top of the glass. 
Lubricate the cutting wheel 
by dipping it in kerosene, 
then stroke the tool along 
the guide in a steady, contin- 
uous pass using moderate 
pressure. Avoid stopping 
and restarting, and above all 
do not make a second cut 
over the first — this usually 
results in an erratic break. 

Once the glass is scored, 
place a dowel under the hne, 
then press down gently on 
both sides of the glass. Make 
this break immediately after 
the scoring. If you allow a 
few hours to lapse, the glass 
will tend to break poorly. 

The cutter shown here is a 
new design and it works 
very well. It has an internal 
reservoir that dispenses ker- 
osene onto the wheel when 
pressure is applied. Called 
the Scoremaster II, it's 
made by Fletcher-Terry 



Co., Spring Lane, Farming- 
ton, CT 06032. It sells for 
about $15 at hardware stores 
and home centers. 



Glass cutters should be held between index and middle fingers to 
give best control. Traditional cutter on right has notched handle for 
snapping narrow strips, while newer version has seif-lubricating 
carbide wheel and a comfortable contoured grip. 




Measure and mark cut line, then use straightedge 
to guide cutter. Pull tool across glass — from edge 
to edge — using one firm stroke. 




If you need an especially smooth edge, the edges 
of the gitiss can be eased using a water-soaked 
oilstone. Rub the stone lengthwise. 




To cut circles, score the surface with a rotary 
cutter, then make radial lines with a straight 
cutter. Tap from below to break off waste. 




Orxe the line Is scored, slide dowel under the line 
and gently press down on t>oth sides to snap 
gliiss apart. Table edge can also be used. 




To cut narrow strips, first score the surface, then 
tap the underside of cut line with the end of 
cutter handle. Snap off glass with pliers. 




To drill holes in glass, create lubricant dam with 
clay. Pour In kerosene, then drill at low rpm 
using a carbide glass drill bit. 
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Shown smaller than actual size Length approximately 



"No one in his right mind 
would go through all this to make a model car. 



n 



The 1935 Mercedes 500K Special 
Roadster. 

It sets a standard few, if any, die-cast 
models have ever approached. 

A masterpiece in miniature, it is the 
first in Franl<lin Mint's extraordinary 
new series, The Great Classic Sports 
Roadsters. 

A CUSTOM MODEL OF THIS QUALITY 
WOULD COST THOUSANDS OF DOLLARS. 

Director Gordon Buehrig's determina- 
tion to create a 1 :24 scale model of 
unparalleled authenticity, detail and 
craftsmanship required dedication to 
excellence every step of the way. 

An exhaustive search located, from 
the fewer than 20 originally made, the 
best of the SOOK's still extant today. 

The best had recently been voted Best 
in Show at Concours d'Elegance. From 
hundreds of photographs and precise 
measurements of this splendid example, 
a prototype was built. 

From specially made tooling, 1 1 1 pre- 
cision pieces were created, as opposed 
to the roughly 40 pieces that make up 
the average model. 

Each piece individually inspected. 

Each body piece then nand-painted 
with actual'automotive lacquer. The 
precise Mercedes 500K color. 

Each piece then hand-waxed to a high 
gloss and reinspected. Imagine hand- 
waxing a model car. The 1 1 1 finished 
pieces finally hand-assembled to form a 
single car. 

Dedication had become compulsion. 



ITS OPERATIONAL FEATURES AND 
INTRICATE DETAIUNG ARE REMARKABLE. 

There is remarkable duplication of the 
original's extraordinary amount of 
gleaming chrome trimwork, precisely 
placed, down to the tiny tips on either of 
the fender-tred rublines. 

Hood, doors and trunk that open and 
close. 

A boot that snaps off. 

A convertible top that snaps on. 

Full dashboard instrumentation. 

Scale-exact tire tread. A "knock-off" 
hub that covers both spares. 

Seats into which just the right amount 
of "give" has been built. 

Engine detailing that includes a 
Roots-type blower, carburetor and igni- 
tion system. 

Running gear and suspension on the 
undercarriage. 

Compulsion had become obsession. 

And finally, the result is here. 

THE MAGNIFICENT MERCEDES 
IS AVAILABLE ONLY THROUGH 
THE FRANKLIN MINT. 

Crafted and imported exclusively by 
Franklin Mint Precision Models, the 
500K is being offered at the remarkably 
low price of $90. Upon receiving the or- 
der form at right, payment will be billed 
to you in 3 installments of $30 each. 

"We were determined to 
make the ultimate in die-cast 
models," said Mr. Buehrig. 
"We succeeded!" 



Gordon M Buehrig, designer of tl^e legendary 

Cord 810, DuesenbergJ , Auburn Speedster and. now. 

Director of Franklin Mint Precision Models. 

I ORDER FORM -i 

The Mercedes 500 K Special Roadster 

Please mail by March 31,1986 

Franklin Mint Precision Models 
Franklin Center, Pennsylvania 19091 

Please enter my order for The Mercedes 
500K Special Roadster, crafted in die- 
cast metal, to be sent to me fully assem- 
bled and ready for display. 

1 need send no money now. 1 will be 
billed for my model in three monthly 
installments of $30*each, beginning just 
before the car is ready for shipment. 

'Plus my state sales tax 
and a total of $3. for 
shipping and handling. 



Signature. 



ALL ORDERS ARE SUBIECT TO ACCEPTANCE 



Name. 



PLEASE PRINT CLEARLY 



Address. 



City_ 



State & 
Zip 
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Computers 




BY RON SCIBILIA 



Rise of the econoclones 




Epson's Equity series offers \BM compatibility at economy prices. 
Above, from left, are Equity I, II, and III computers. 



Combine IBM PC compati- 
bility with economy prices 
and you have a package that 
should open the world of mi- 
crocomputing to a whole new 
class of users. 

That's the thinking behind 
products such as Tandy's 
Model 1000, Leading Edge's 
Model D, the Bondwell 18 
and Kaypro's PC. You can 
expect a flood of these econo- 
puters, particularly from the 
Far East. One new entrant 
at the low end of the IBM- 
compatible market is Epson 
America. 

Epson has now expanded 
its micro offerings beyond its 
current QX series with a 
new line that offers virtually 
total compatibility with off- 
the-shelf IBM PC software 
and IBM compatible hard- 
ware. Moreover, like 
Tandy's 1000, the leader 
model starts at a 3-figure 
price tag. 

The lowest priced series, 
dubbed the Equity I, comes 
in three configurations that 
offer variable degrees of 
data storage. There is a 
single-floppy-disk version 
($995), a dual-floppy ($1295) 
and a single-floppy plus 20- 
megabyte (20MB) internal 
hard disk ($2195). These 



prices don't include a video 
card or display monitor, but 
for about $300 more you can 
get the card and a 12-in. 
monochrome monitor, while 
$800 dollars buys a 13-in. 
RGB color display with 
graphics ability. That's real 
bargain pricing, and retail 
discounts are likely to pro- 
duce even greater savings. 

What's common to all 
three configurations is the 
Intel 8088 microprocessor, 
256 kilobytes of random ac- 
cess memory (256KB-RAM, 
expandable to 740KB), a 
360KB disk drive for 5'/4-in. 
floppies, and a detachable 
IBM PC/AT-style keyboard. 
Other standard features in- 
clude a Centronics parallel 
printer port and RS-232 seri- 
al port, the MS-DOS operat- 
ing system and GW-BASIC, 
three standard IBM option 
slots, an 8087 numeric co- 
processor socket, a loud- 
speaker and a front-panel 
AC reset. The Equity I com- 
puters share a small "foot- 
print" that takes up httle 
desk space. An optional 
256KB-RAM expansion card 
costs $169. 

Epson also offers all and 
III series with higher power 
and prices. 



Winter league 

Spring training is edging 
closer. But computer buffs 
with an itch for the national 
pastime can choose among a 
range of baseball programs 
to while away the evenings 
before regular play begins. 

Random House's "APBA 
Major League Players Base- 
ball" ($90)— a computerized 
version of the venerable 30- 
year-old-plus board game — 
is designed for bugs who sa- 
vor the statistical side of the 
game. This thinking man's 
simulation eschews visual- 
ized screen images of players 
and the diamond for the 
more cerebral pleasures of 
probability analysis. The re- 
alistic recreation draws on 
encyclopedic data amassed 
from actual big-league re- 
sults. 

APBA gamesters can 
draft their own teams from a 
list of 676 players, or use the 
actual rosters for the 26 
teams in both leagues. Play- 
ers are rated according to 
such categories as batting 
average, speed, base steal- 
ing ability, hit and run suc- 
cess, strengths and weak- 
nesses at the plate, fielding, 
arm strength and accuracy — 
including the pitcher's pick- 
off move and the catcher's 
throw to second base. 

Statistics for up to 100 
teams can be stored on each 
data diskette, and APBAers 
can print out box scores for 
each game played. The game 
offers ample opportunity for 
would-be managers to test 



their diamond smarts as 
they call for the hit and run, 
steals, bunts, intentional 
walks, or shift the fielders, 
deal with injuries, rainouts 
and even ejections. 

Taking a somewhat differ- 
ent tack is "Hardball" ($30 to 
$35), a program from Cuper- 
tino, California-based Acco- 
lade Inc. that strives to emu- 
late a televised ball game 
with 3-dimensional field per- 
spectives, including a view 
of the pitcher and batter 
from center field and behind- 
the-plate viewpoints of left 
field and right field. Players 
can use right- or left-handed 
hurlers and throw up to six 
different pitches. You get to 
strategize, too. 

For computerphiles who 
plan to abandon the video 
field for the real thing come 
spring, there's "Dave Win- 
field's Batter Up!" ($30 to 
$40). This package fi-om 
Avant-Garde of Novato, Cal- 
ifornia, includes a tutorial on 
hitting from New York Yan- 
kee slugger Winfield and 
"Slugfest!", a batting chal- 
lenge game. 

Winfield advises young 
hopefuls on batting stance, 
swing height, grip, pitches 
to hit and hitting strategy. 
Pitches are based on the 
styles of several ace hurlers 
of the last four decades. Ani- 
mated figures demonstrate 
different techniques at a 
number of different angles 
and speeds, and users can 
repeat the lessons in three 
speeds or even by frame. PM 






0 liiiiliiq 9 

1 Strike 2 




mmm 



Latest baseball simulation programs include Accolade's "Hardball.' 
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NRI Trains You At Home— As You Build Your Own IBM-Compatible Computer 

GET THE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS PAGE. 



Uara Hm Batict the NRI 
Way-and Earn Good 
JMoMy Tronblesheotimi 
Any Brand of Computer 

The biggest growth in jobs 
between now and 1995, according 
to Department of Labor estimates, 
will occur in the computer service and 
repair business, where demand 
for trained technicians will 
actually double. 

You can cash in on this 
opportunity — either as a 
fulltime corporate technician 
or an independent service- 
person— once you've learned 
all the basics of computers the 
NRI way. NRl's practical 
combination of "reason-why" 
theory and "hands-on" building 
skills starts you with the fundamentals 
of electronics, then guides you through 
advanced electronic circuitry and on 
into computer electronics. You also 
learn to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

You Build-and Keop-o Mil 
Sanyo pononai computer 

The vital core of your training is the 
step-by-step building of the 16-bit Sanyo 
MBC-550 series computer. Once you've 
mastered the details of this state-of-the- 
art machine, you'll be qualified to 
service and repair virtually every major 
brand of computer, plus many popular 
periphercil and accessory devices. 

With NRI training, you learn at your 
own convenience, in your own home. 
You set the pace — without classroom 
pressures, rigid night-school schedules, 
or wasted time. You build the Sanyo 
IBM compatible computer from the 
keyboard up, writh your own personal 
NRI instructor and the complete NRI 
technical staff ready to answer your 
questions or give you guidance and 
special help whenever you need it. 

Praised by critics as the "most 
intriguing" of all the IBM-PC compatible 
computers, the new Sanyo uses the same 
8088 microprocessor as the IBM-PC and 



IBM !• • Ragiitnd Tndtnurk ol Intwiutlonal 
BiMirww MachkM Coiporation. 

Epion it a Regttterad Tr»dtfnai1c of Epson 

Arn«f1c«. Inc. 




the 8088 microprocessor functions, using 
machine Itinguage. You'll also prepare 
the interfaces for future 
peripherals such as printers 
and joysticks. 

lOOiPafie Free Catalog 
Tells 



features the MS/DOS operating system. 
As a result, you'U have a choice of 
thousands of off-the-shelf software pro- 
grams to run on your completed Sanyo. 

Your NRI course includes 
installation and troubleshooting of the 
"intelligent" keyboard, power supply, 
and disk drive, plus you'll check out 



Send the coupon today for 
NRl's big 100-page color 
catalog on NRl's electronics 
training, which gives you 
all the facts about NRI 
courses in Micro- 
computers, Robotics, 
Data Communica- 
tions, TW /Video/ 
Audio Servicing, and 
other growing high-tech 
career fields. If the coupon is 
missing, write to NRI Schools, 
3939 Wisconsin Avenue, NW, 
Washington, DC 20016. 




VsurNRI course 
Includes the 
Sanyo l&bit 
IBM conipat- , 
Ible com- 
puter Willi 
128K RAM, 
monitor, — 

double densHy/doubie sided <Hsk drive, 
and "intellieent" Iteyboaid; the NRi 
Discovery Lab', teaching drcult design and opefatlom; 
a Digital Multimeter Bundled Spread Sheet and Won) 
Processing Soltwars worth over S1000 at retail— artd riHira. 



' SCHOOLS 

McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue, Washington, DC 20016 
We'll give you tomorrow. 

eTcheck one free catalog only 

n Computer Qsctronlcs with Microcamputare 

□ Data Communications 

□ Robotics & Industrial Controls 

□ Video Electronics Servicing 

□ Electronic Design Teciinology 

□ Digital Electronics 



For Career courses 
approved under Gl bill. 

□ checl( tor details. 



□ Satellite Communications 

□ Communications Electronics 

□ Industrial Electronics 

□ Basic Electronics 

□ Telephone Servicing 

□ Small Engine Servicing 

□ Appliance Servicing 



□ Automotive Servicing 

□ Air Conditioning, Healing.. 
Relrigeratlon, & Solar Technology 

□ Building Construction 

□ Locl<smilhing & Electronic 
Security 



Name (PImm Print) 



Age 



Stroet 



CIty/Stala/ZIp 



Accredited by tiie National Home Sludy Council 



100-026 



Photography 



BY STEPHEN A. BOOTH 



Switch-hitting 35's 




Accessories make Ricoh's autofocus AF-70 more 
versatile. These include adapter bracket that lets 
AF-70 use Speedlite 121A strobe, clip-on filter 
holder, telephoto and macro lenses. 



Electronics has changed the 
way we take snapshots — for 
the better. The advent of 
inexpensive microprocessor 
"chips" makes it possible to 



being used, advance it after 
each shot and rewind it when 
the roll's finished. 

Fact is, the so-called 
"auto-everything" 35-mm 

- >^ Canon's Sprint (left) has 
dual normal/macro lens, 
Minolta AF-Tele boasU 
norma l/telephoto. 




build 35-mm cameras that 
put the subject in sharp fo- 
cus and set exposure per- 
fectly, with no assistance 
from the photogi'apher. 
They'll even pop the flash 
automatically, set correct 
speed for the type of film 





compact is the most widely 
sold camera today. 

The compact's small size, 
light weight and carefree op- 
eration make it popular 



among casual tourists and 
traveling photojoumalists 
alike — especially so because 
the relatively large negative 
will produce very sharp en- 
largements. 

Its only drawback, com- 
pared to conventional 35-mm 
cameras, is its lack of flexi- 
bility over lens range. Con- 
ventional cameras let the 
photographer switch lenses 
interchangeably: add a tele- 
photo to bring faraway sub- 
jects closer, or a macro lens 
for detailed photographs of 
nearby objects. But with a 
35-mm compact, you're 



PM PHOTO ALBUM— TIPS FOR BETTER PICTURES 



Nomially, people invest in lenses 
that produce sharp images. But in 
some cases, such as gianrour 
photography, we want less detail 
in order to create fantasy — or hide 
minor flaws. 

You can flatter your subjects 
with diffusion. Mettxxjs range 
from using special soft-focus 
lenses, filters or diffusion screens. 
Just about anything that scatters 
light when placed in front of a lens 
will work: hosiery, a filler smeared 
with petroleum jelly, even a thin 
layer of moisture. 

The last method is the simplest. 
Install any clear filter on the lens 
and breathe on it after you've 
focused. 

With SLRs, shoot when you 
see the desired eimount of diffu- 
sion through the viewfinder. With 
compact cameras, breathe on the 
viewfinder as well to determine 
the extent of fogging. 



In other words, watch the vapor 
evaporate, and then make the 
exposure when there's just 
enough misting left to achieve the 



effect that you want. The photo at 
the right was taken this way. Note 
the glow of the jewelry. 

—Armand Ensanian 




stuck with the lens that's 
built into the camera. 

This lack of flexibility is in 
the process of change. The 
manufacturers of 35-mm 
compacts are giving custom- 
ers the means to make great- 
er use of their cameras. This 
versatility comes in two 
ways: Some companies build 
dual-purpose lenses into 
their point-and-shoot cam- 
eras. Others offer add-on 
lenses and other accessories 
that make an existing cam- 
era more versatile — but they 
leave the decision to you. 

In the latter camp — sepa- 
rately available add-ons that 
let you roll your own cam- 
era — is Ricoh of West Cald- 
well, New Jersey. The com- 
pany has developed a very 
flexible and pocketable sys- 
tem around its new AF-70 
autofocus 35-mm camera, 
priced at $175 but widely 
available for less. Accesso- 
ries for the AF-70 include an 
auxiliary lens set ($65) and 
filter holder ($17). There's 
also a strobe adapter kit for 
$35 that provides a bracket 
and post for connecting your 
AF-70 to Ricoh's $35 Speed- 
lite 121A strobe flash. 

Using Ricoh's auxiliary 
lenses is simplicity itself. 
The long-range telephoto 
and close-up macro adapter 
simply clip over the built-in 
lens — and viewfinder. The 
(Please turn to page W 
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YOUR #1 SOURCE TOR MILITARY BOOKS 
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TAKE ANY BOOK FM PLUS 3 MORE FOR 98f 

WITH MEMBERSHIP 

Heii't how the Club Plan worki: You'll get any 3 books for only 98t plus shipping and handling and 
your FREE BOOK and FREE VIETNAM MAP when accepted as a member. We reserve the right to reject 
any application. However, once accepted, if you are not completely satisfied with your introductory 
books, return them wittiin 10 days at our expense. Your membership will be cancelled and you will owe 
nothing. Tt)e FREE BOOK and FREE MAP are yours to keep in any case. 

Huge itiectlon: As a Club member, you'll have over 350 titles to choose from— 
a tremendous variety of the very best military books in pnnt. Many feature rarely 
seen photos, illustrattons and maps Many books are difficult to find anywhere else 

How you uve money: The Club offers its own complete hardbound editions 
fsometimes altered in size to fit special presses). Club oditloni uve you up to 
30% oti publishers' hardcover edition pricof . A shipping and handling charge 
Is added to each shipment. 

Club magazine: About every 4 weeks (14 times a year) you'll receive the free 
Club magazine describing coming Selection(s) and Alternates. In addition, up to 
4 times a year, you may receive offers of special Selections, always at discounts 
off publishers' prices. If you want the featured Selection(s), do nothing— ship- 
ment will be made automatically. It you prefer an Alternate— or no book at all- 
indicate this on the order form and return it by the date specified. You'll have at 
least 10 days to decide. If you have less than 10 days, and you receive an un- 
wanted Selection, you may return it at our expense and owe nothing. 

The choice it alwayt youtt: Your only obligabon is to take just 4 books at regular 
tow Club phces dunng the next 2 years. Vbu may resign any time after purchasing 
your 4 books, or continue to enjoy Club membership for as long as you Nke. 

I Clib wHtlMt an yM «p to (11 pukiltliirs' IM pdcn qvoletf ibm. I 




tMlnw » ti>lkll m. ulili m i milwi —mHi 

rMilitary Book Club® ' 

I Dept. AT-068, Garden City, NY 11535 

Yes, please accept my membership application and send me the 3 

I books and FREE BOOK marked in the boxes below plus my FREE VIET- 
NAM MAP Bill me only 98t plus shipping and handling for the 3 books. 

II agree to the Club Plan presented in this ad, and understand that I need 
buy just 4 more books at regular low Club prices any time I want during 
the next 2 years. 

INo-rttii guarantee: If not delighted after examining my 3 selections, 
I may return the books within 10 days at Club expense. My membership 

I will be cancelled and I will owe nothing No matter what I decide, I may 
keep my FREE BOOK and FREE MAP. 



PLUS 

FULL COLOR 
19" X 25" 
VIETNAM MAP 



Mr 
Mrs 
Ms 



Address . 



(please print) 



. Apt. No. 



Cily. 



.Stale. 



-Zip. 



FREE 



K under 18. parent must sign . 



I 

L Members accepted in U S A and Canada only Canadian meml>ers serviced from 
Canada wtiere offer is slightly ditterent 69-M046 I 



Keyfinder-fl'iXX'; 




Clap your 
hands four 
times to locate keys 
attached to the "Beep'n 
Keep" Keyfinder. If it's within a 30-ft. radius, 
the Keyfinder responds with four sec. of loud 
diirps. Send $16.70. Chedt, MC, or VISA 
(#, exp. date, .sig.) CA residents add sales 
tax. SatisEaction or money back. 
M.A. Bedol Catalogue 

1768 Fillmore Dr., Dept. PM26 
Monterey Park, CA, 91754 

(BIB) 2B8-3043 Free catalogue 



NEW TOOL! 



accu 



oinf 




Only 
$39.95 

□ PLUS tZ 
I Shipping li Handling 

llnU.S.) 



MONEY BACK GUARANTEE 



precision "3" 

finger ioints 

on your table saw ! 




A monthly magazine wilh 
plans/instructions lor steam- 
powered mactiining projects, 
including locomotives you 
can ridel 

$25 per year cfieck or 
charge card call 



800-824-7888 Operator 660 or write 
Live Steam, P.O. Box 629-C1 
Traverse City Ml 49685 

MONEY-BACK GUAHASm 



SAVE % ^500! 



If you enioy working with wood, there is an 
»tt9nntlv0 to MpAfw/ve powt (oote. 

Gtt-BOtklt§l Kits include patterns, parts, 
nuts & bolts — all in numbered packages 
for easy construction. Tliese are durable, 
high-quality tools that come with a f'tve- 
year guarantee &coniinuou8 availability of 
replacement parts and supplies. 




KlU or Plans wth 

FULL-SIZED patterns: 

• 12orl8 in. Band Saw 

• 10 in. Ttlt/Arbor Saw 

• Comb. Drill Press/Lathe 

• 9 in. Tilt Table Saw 

• 6 in. Belt Sander 

• Spindle Shaper 



To order kits or plans: 
CALL (314) 724-1812 

Qt Mnd %^ tor cMatog; 
$6 per plan to 

GlLLIOM MFG., INC. 

□•pi. PM-2 

1700 Schartr Paffcway 

St. Charin, MO 63303 



Frepuca" 

■ MODELS 

I HISTORIC 

I NON-RRING MODEL GUNS 

■ SAFE' FULL-SIZE ZINC METAL ALLOY 
OVER 30 PARTS CAN ffi ■flELD.SIRIPPED' 

I USE fOH DISPLAY OR STM3E PROPS SENT 
ASSEMSLED CANNOT BE MADE TO SHOOT 

(MONEY BACK GUARANTEE FREE CATALOG 
C04.LECT0R S ARMOURY. INC. 
I 600 SLATERS LANE., c«>oStS 

I ALEXANDRIA VA ?af3 toli fwe mss 




PHOTOGRAPHY 



Set your blade and 
accujoint will Index 
your work exactly! 

PERFECT EVERY TIME 



Send Check or Money Order 
Morse Design 
P.O. Box 195 
Boston, MA 02123 



( continued from pcuje jO) 

latter is a nice touch: It lets you see 
through the viewfinder exactly what 
your photograph will look like, thereby 
helping you to frame the shot as you'd 




Kodak's TeleOisc camera has normal and 
telephoto lenses built in. Extending the 
flash engages the telephoto mode. 



like it to appear. Another nice touch: 
Ricoh's macro lens incorporates a flash 
adapter that prevents your photos from 
becoming washed-out by the nearness 
of the flash to the subject. 

Ricoh's filter holder attaches to the 
AF-70 the same way, and gives you lots 
of creative latitude. Into the filter 
adapter you simply screw on the filter 
of your choice. This could be a polariz 
er, to eliminate reflections, punch-up 
colors and screen out ultraviolet radia 
tion that contributes that hazy veil to 
snapshots. Or, it can be any number of 
special-effects lens filters. 

For action-freezing flash photogra- 
phy, Ricoh's AF-70 mounts onto an 
accessory bracket and adapter for its 
Speedlite 121A strobe. A light-sensi- 
tive diode on the adapter post senses 
when the AF-70's built-in flash has 
fired, and triggers the 121A. And the 
powerful 121 A slave-strobe is so shield- 
ed that only the AF-70 triggers it. It 
can't be fired inadvertently by the flash 
from a nearby camera. 

Other accessories for the AF-70 in- 
clude belt-clips, a minitripod, and a 
variety of cases for lenses and camera. 
Having described the accessories, some 
words on the AF-70 are due. 

This 8-ounce autocompact is one of 
the finest we've ever handled. The 35- 
mm f/3.5 lens is made of optical glass — 
not plastic. The autofocusing system is 
stepless, from 3 feet to infinity, and 
flashes an alert when you're too close. 
Exposure is totally automatic, with 
shutter speed varying from 1/30 of a 
second to an action-stopping 1/500. 

The flash module pops up automati- 
cally when the camera determines 
available light is insufficient. However, 
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you can defeat the flash for special 
effects, or use it in strong daylight 
when you want fill-in light to eliminate 
shadows. The AF-70 uses any film from 
ASA 100 through 1000 and automatical- 
ly sets itself for the film speed in use, 
but may be manually set. Film loading 
and rewind are automatic; the self tim- 
er gives you 10 seconds to get in posi- 
tion. Two AA cells run the camera. 

If you use the Vivitar PS:35 autofo- 
cus compact, there's a telephoto/wide- 
angle adapter system ($39) that atta- 
ches in a manner similar to Ricoh's 
clamp-on lenses. Meanwhile Canon, 
Kodak and Minolta offer cameras with 
built-in conversion lenses. 

Canon, with its compact 35-mm 
Sprint ($160), is betting most people 
want a macro lens for making sharp 
photos of subjects as close as 18 inches 
from the lens. Conversely, Minolta's 
AF-Tele ($263) takes it for granted 
you'd rather zoom-in on distant objects. 

Accordingly, Canon's autofocus f/3.5 
lens converts to a fixed-focus (18 to 43 
inches) f 12 lens for super-closeups. The 
neck strap becomes a measuring cord to 
determine macro-distance. 





Auxiliary lenses for 
Vivitar PS:35 are 
available in tele- 
photo and wide-angle 
versions. They clip 
over regular lens 
and viewfinder. 



In contrast, Minolta's AF-Tele uses a 
motorized 38-mm lens which, at the 
press of a button, extends focal length 
to 60 mm for telephoto shots of distant 
subjects. For its $263 price, the AF- 
Tele offers several features not avail- 
able in Canon's Sprint. One is a flash 
that deploys automatically in low-light 
situations — and which can be activated 
instantly for fill-flash shots in daylight. 
Additionally, the AF-Tele handles film 
speeds from ASA 25 to 1600; Sprint 
confines itself to popular 100 and 400 
ASA filmstock. 

Finally, if you prefer the simplicity of 
disc-film to 35-mm rolls, Kodak's new 
Tele-Disc ($58) offers normal or tele- 
photo shooting. Focusing isn't automat- 
ic, but it's fixed. In the normal mode, 
everything from 3 feet to infinity is in 
focus; with telephoto, range is 6 feet to 
as far as the eye can see. Wl 
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Amazing New Third Braice Liglit 
Can Save Your Life 



Introducing the biggest safety 
breakthrough in the history of 
the National Highway Traffic 
Safety Administration (NHTSA). 

Gov't approved 
Mandatory for 1986 

Stringent government tests prove that 
the third brake light mounted at eye level 
reduces rear-end accidents by over 53 % . 
The government is so amazed with these 
test results they are demanding all 1986 
cars be equipped with this new third brake 
light. (These cars will be introduced in 
September of 1985.) 

The NHTSA estimates predict that this 
light will prevent 900,000 rear-end colli- 
sions a year and 40,000 personal injuries 
a year. And when accidents do occur, tests 
show that personal injuries are reduced. 
Car damage and repairs are also reduced 
by almost 60%. 

Her^ why it works 

Mounted at eye level, the brake light 
is bright and easy to see because it shines 
directly into the eyes of the drivers in the 
second and third cars behind you. Also, 
since the light comes on only when you 
brake, it can't be confused with turn sig- 
nals or tail lights. 

Reduce rear-enders 

The third brake light can prevent painful 
whiplash injuries, remind tail-gaters to 
back off, and gives the driver behind you 
better depth perception, day or night. 

Check with your insurance company. 
They may offer a discount for these lights. 

The Third Brake Light comes on 
only when you brake, 
so It can't t>e con- 
fused with turn 
signals or 
tail lights. 





Actual size: 
6V2"wlde X r'/z" 
high. Leg extenders 
let you adjust height up to 5" 



Amazing results — your chance of a rear- 
end accident is reduced by over 53%. 

Exclusive Design 

The versatile design of our light comes 
complete with everything you need — so 
it fits every kind of car. The patented bulb 
assembly snaps out for easy bulb replace- 
ment. The contemporary style has a low 
profile — so it looks good on all vehicles. 

This American made light meets all 
Federal Motor Vehicle Safety Standards 
(FMVSS) including Federal Safety 
Standard #108. 

ifis easy to Install 

The eye level brake light mounts inside 
your rear window — like the new cars, 
where it is protected from weather, car 
washes, body damage and theft. 

We offer two assembled models — one 
for American cars and one for foreign cars. 
Pivoting legs (with leg extensions) make 
it adjustable to fit all sedans, hatchbacks, 
station wagons and pick-up trucks. Good 
instructions and snap-on wire connectors 
make this a job you can do with a screw- 
driver and pliers in just 20 minutes. 

Money-back 
Guarantee 

Our lights are 
backed by a one 
year manu&cturer's 
warranty and our 
own 60-day money- 
back guarantee. If you are not 
satisfied for any reason, you m^ re- 
turn the light for a prompt fiiU refund. 
Lights are $19.95 each, plus $3.00 ship- 
ping. Shipping is FREE with orders of 2 
or more. 



Mounted at eye level, the third light is 
easy to see. 



Be first to experience safer driving — 
it could save your life. 

Order today 

For ordering or further information, 
CALL TOLL FREE 1-800-525-8624 

(in Colorado 303-762-B85) or send to: 
Progressive Energy Corp. , Dept. PM286, 
3148 South York, Englevwx)d, CO 80110. 

All orders are shipped promptly. Fleet 
prices available. E>ealer inquiries welcome. 



Yfes, send me the amazing new brake light that 
could save my life. If in 60 days, I am not satisfied, 

1 can return for a prompt refund. 

□ Please send me one brake light at $19.95 
and $3.00 shipping. 

□ Please send me 2 or more brake lights at 
$19.95 each. SHIPPING IS FREE. 

2 models: 

For American cars 

For foreign cars 

□ Check □ MasterCard/VISA □ COD 
Card* 



Exp. Date 
Name 



Address . 



City. 



State 




Progresave Energy corporation 

Dept. PM286, 3148 S. York. Englewood. CO 80m. 
Toll Free 1-800-525-8624 
In Colorado 303-762-1385 

©1986 Progressive Energy Corp. 



Cycles 




BY NORMAN MAYERSOHN 



Kawasaki one-ups itself 




To satisfy the select few Ninja masters who have outgrown the 900, 
Kawasaki adds the 158-mph NInja ZXtOOOR to the '86 line. 



Last year we all thought that 
the engineers at Kawasaki 
had painted themselves into 
a corner. Their ultimate can- 
yon racing creation, the 
Ninja 900, clearly ranked at 
the top of the super sports 
cycle class, and we thought it 
would have to be an impossi- 
ble act to follow. 

So they blind-sided us 
with an end run. In 1986 the 
Big K will again offer the 
900, and they've added the 
ZXIOOOR we see above. Al- 
ready run to 158 mph by the 
left-coast motorcycling press 
(in showroom trim) the 
newest Ninja delivers a 
crystal-clear message — 
there's no truce in the horse- 
power war, not even hope of 
a cease fire. 

Now, why would we get 
all hot and sweaty over an 
existing model that's just 



been pumped up with 89 cc 
more engine displacement? 
Well, as quick as advances 
come in the Superbike class, 
Kawasaki knew it had to do a 
lot more to stay ahead of the 
other guys. Cam timing has 
been altered to beef up the 
high-rpm part of the power 
curve, and both the connect- 
ing rods and clutch are stout- 
er than are the 900's innards. 

Engine cooling, always 
marginal on the smaller 
Ninja, is uprated with a big- 
ger fan and larger radiators 
for both engine coolant and 
oil. Moreover, the fairing 
has sprouted new ducts to 
route air to the cooling sys- 
tem, exhaust pipes and car- 
buretors. 

A new perimeter-design 
frame, like the one used on 
the 600 Ninja, allows rubber 
mounting of the engine. 



Used together with internal 
counterbalancer, the Ninja 
1000 has been turned into 
one of the smoothest inline 
Fours we've ever sampled. 

The suspension has been 
changed at both ends from 
the baseline 900. Fork tubes 
are 2 mm larger in diameter 
(now 40 mm) and incoi-porate 
Kawasaki's Automatic Vari- 
able Damping System to in- 
crease damping rates as the 
fork compresses. The Uni- 
Trak rear end acts on the 
single shock absorber from 
both ends, Suzuki-style, in- 
stead of just from the bot- 
tom. Overall, the calibra- 
tions are softer and cover a 
wider range of adjustability. 
A 16-in. front wheel, as 
found on all the hot-rod Su- 
perbikes, makes for low-ef- 
fort steering, and the 28° 
steering head angle does 
even more to reduce effort 
needed at the handlebars. 

To Americans, more al- 
most always means better, 
but there's one item the 
Ninja 1000 has too much of — 
weight. At 560 pounds, it 
outweighs the 900 by over 30 
pounds, and suffers so much 
by it that it won't quite crack 
the 10-second mark in the 
quarter mile. Top-end horse- 
power and super aerody- 
namics give it a ferocious 
terminal velocity, but buy- 
ers will have to vote with 




their dollars for the lithe 900 
or the supersonic 1000 — 
tough choice! 

Aluminum — and 
unstoppable 

At a glance you can tell the 
Cannondale "SM600 all-ter- 
rain bike is more than just 
tough looking. The knobby 
tires and black anodized 24- 
in. rear wheel improve trac- 
tion when you attack the lo- 
cal version of Mount Ever- 
est. The bottom bracket and 
chainring are designed for 
maximum ground clearance. 
A decisively slanted top 
frame tube keeps you out of 
trouble if you suddenly have 
to straddle the frame. And 
the chainstays are very 
short, to prevent flex when 
you're standing on the ped- 
als to fight your way uphill. 

But more than anything, 
it's those large diameter 
fi"ame members that stand 
out. What you can't see is 
that the whole frame has 
been fabricated from alumi- 
num, but not entirely as a 
weight-cutting ploy. 

Bicycle frames, you see, 
are subjected to a lot of flex 
as pedaling torque peaks, 
and that twists up the tubes 
a bit. The result is wasted 
energy going into that twist- 
ing action rather than to the 
rear wheel where it would 
(Pleaxe turn to page 50) 



For those with leather lungs 
and steel legs, Cannondale's 
SM600 ATB Is ready to carry 
you anywhere. Large tube alu- 
minum frame with short chain- 
stays Is super-rigid. 
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Few cars today can offer you the size, the luxury 
and the confidence of Parisienne, 

The Pontiac Parisienne is expressly for those who prefer a full-sized formal sedan. It's hociay the way 
Pontiac defines it— distinctively styled, richly detailed and gracefully confident on the open road. 

PONTIAC PARISIENNE 



LETS GET IT TOCETHEH ^ BUCKLE UP 



WE BUILD EXCITEMENT 



Now you can build just about anything— from a simple cabinet 
to an entire house— with this superb 4-volume handyman^ library! 




fe 4}°w(Q)DQj]DTfQ(e A u d e I 



CARPENTERS AND 
BUILDERS LIBRARV 



FOR 
ONLY 
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. POPOLABSC.E-Ce 



How Popular Science Book Club Works 

As a member of Popular Science Book Club, you get to 
choose from tiundreds of brand new, hard-to-fInd home 
handyman books every year. Valuable, money-saving 
books on every aspect of Home Repair & Improvement, 
House Building. Workshops. Basic & Advanced Woodwork- 
ing, Furniture Building. Appliance Repair, Remodeling, In- 
sulation, Wiring, Plumbing, Masonry, and much more! 

First, you get the best-selling Audel's 4-volume CARPEN- 
TERS AND BUILDERS LIBRARY, regular price $39.95, for 
just S3 95 plus delivery and handling. 

Then, about every four weeks (14 times a year), you'll 
receive a Club Member's bulletin describing the coming 
new Main Selection and Alternate Books also available In 
addition, up to 4 times a year you may receive selected 
maiNngs on seasonal and annual products of special inter- 
est to the membership— many at giant bargains! If you 
virant the Main Selection only, do nothing It will be sent au- 
tomatically If you don't want the Main Selection, or want 
Alternate Books, or no books, simply indicate your wishes 
on the handy form that comes with the bulletin and return 
it to us by the date shown You will always have at least 10 
days in which to do this, but in the unlikely event that you 
don't have 10 days, and you receive an unwanted selec- 
tion, you may return it at our expense 

Your only obligation is to buy just two more regular se- 
lections or alternates of your choice at regular Club prices 
in the next year After that, membership may be cancelled 
at any time, by either you or the Club. 
SPECIAL BARGAINS! Club books are comparable in every 
vray to the original publishers' editions, yet you may save 
up to 50% and sometimes more on many special bargains 
offered to you each year in the Club, lb become eligible lor 
I these members-only bargains, mail the card today! 




• Build a house or addition 

from foundation to roof. . . 

• Use dozens of hand and power 

tools like a pro . . . 

• Do your own roofing, flooring, 

ceiling and wall work . . . 



Regular $OQ95 
price 



with NO-RISK Trial Membership 
in Popular Science Book Club 

• See how to do your own perfect 

woodworking joinery. . . 

• Install doors and windows with 

perfect fit... 

• Build your own stairs, porches, 

patios, chimneys... 




Yes, the revised updated edition of Audel's 4-VOLUME CARPENTERS AND 
BUILDERS LIBRARY tells and shows you exactly how to stall and finish hundreds of 
home handyman projects. Every page in this information-packed set brings you profes- 
sional, easy-Io-understand how-to you can really use today! Just look it up and get the 
clear, easy, step-by-step answers you need! 

* You get a complete how-to book on woods and woodworking tools, how to do all 
types of joinery and cabinetmaking j, 

.^^y^ 



techniques, how to do kitchen cabinet 
construction . . . and more. 
You get a complete how-to book on 
all standard specs of every element in 
house construction, including how to 
read plans and make your own . . . 
how to lay out a home workshop 
. . . arid more. 

You get a complete how-to book on 
laying out the foundation, how to do 
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concrete block construction, house framing, chimneys, fireplaces, porches, patios, 
insulation . . . and more. 
* You get a complete how-to book on every aspect of roofing, flooring, doors, win- 
dows, stairs, plus how to use stationary arid portable power tools, plus tips on paint- 
ing, maintenance, repairs, termite protection, solar energy systems. . .and more. 
Yes, these superb $39.95 books give you start-to-finish instructions on everything 
from reading a building plan to building a house (including the foundation), doing all 
the carpentry in it -and keeping the house in A-1 shape for a lifetime. Thousands of 
show-how illustrations make it all amaz- 
ingly easy, even for a novice. 

■What's more, these handy books 
teach you scores of tricks and shortcuts 
used by carpenters for measuring, cut- 
ting, raising, fastening, finishing -/or 
every technique and project! You get the 
quick and easy answers to just about 
every carpentry question youll ever 
have. And you can save thousands of 
dollars in the years ahead. That's what 
Popular Science Book Club is all about. 

Mail the card today. There's no risk! Exploded view of typical kitchen base cabinet. 




THOUSANDS OF ILLUSTRATIONS show you exactly how to do It! 




Filled with 
key do-it-yourself how-to! 

* How to read plans, specs 
' How to use carpentry 

hand tools 
' How to use woodworking 

power tools 
' How to build concrete 

block foundations 
' How to choose best woods, 

materials, fasteners 

' How to plan and build 
roofing, flooring 

' How to construct walls, 

doors, windows 
' How to make joints 

* How to build stairs 

' How to build chimneys 
and fireplaces 

* How to use builders' 

math, do surveying 
' How to make kitchen 

cabinets, counters 
' How to do cabinetmaking 

joinery 
' How to build A-frame, 

1- and 2-story houses 
' How to plan a home 

workshop 



' How to do house 
insulation 

' How to build your own 
solar energy systems 

' How to do wood pattern 
making (for castings) 

' How to do sheathing 
and siding 

' How to do cornice 
construction 

' How to plan termite 
protection 

' How to do interior- 
exterior painting 

' How to build girders 
and sills 

' How to make concrete 
forms (and molds) 

' How to sharpen saws 

' How to build skylights 

' How to do house main- 
tenance and repair 
. . . and much more. 



MAIL THE ATTACHED CARD OR WRITE TO: 

liar 

:e BOOKCLUB 

P.O. Box 2006, Latham, N.Y. 12111 
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CYCLES 

(Coyitinued from page jj) 

help drive the bike forward. To in- 
crease the stiffness of their frames, the 
Cannondale folks relied on basic engi- 
neering principles. By increasing the 
tubing diameter to 1.75 in. from the 
more normal 1.1-in. dimension, they're 
able to double the relative torsion stiff- 
ness of their frames. 

Were this frame to be built in large 
diameter steel tube, the bike would be 
an anchor. But by using 6061-T6 alumi- 
num alloy, they end up with frames that 
average 3.75 pounds, about a half- 
pound lighter than most steel frames. 

The aluminum frame will transmit 
less road shock than a steel one, so long 
rides are more comfortable. Cannon- 
dale has a trade-in program for owners 
whose bikes become damaged beyond 
use — $150 plus your old frame gets you 
a fresh unit. New frames for the ATB 
enthusiast are $295 including the front 
derailleur clamp, and the complete SM 
600 goes for $700. 

Top-speed touring 

There's no prize money at stake and 
precious little glory to be chased, so you 
might wonder why anyone in their right 
mind would bother to spend a week of 
their life in Wendover, Utah, at the 



Bonneville Salt Flats. Valued only for 
its perfectly flat topography, Wen- 
dover is best known to westbound tour- 
ists as the last stop before the Nevada 
state border and slot machine heaven. 
But for another group, the diehard hot 
rodders, it's a simple case of an irresist- 
ible urge to find out how fast they go. 
Twelve miles or more of wide open salt 




Turbo charged BMW with a passenger In the 
sidecar went 130-niph on the salt flats. 



flats give them all the room they could 
want, though the 4000-foot local eleva- 
tion does cut into an engine's horsepow- 
er potential by virtue of a slightly 
thinned out atmosphere. 

After 37 years of running, Bonneville 
has fathered a cornucopia of classes 
that provide a land speed record niche 



for anything from a V8-powered belly 
tank streamUner to a Jaguar engined 
highboy roadster. Everything has a 
classification, that is, except for a tour- 
ing-type motorcycle sidecar rig. 

That didn't stop Brian Casey of the 
BMW Motorrad dealership in St. Lou- 
is. He took a $7000 BMW KlOO, at- 
tached a $5300 EML Dutch-built side- 
car and then sent it all off to Reeves 
Callaway in Connecticut for $15,000 
worth of turbocharger development 
work. The specially streamlined-for- 
Bonneville EML "chair" was definitely 
up to the job, but Casey and passenger 
Sam McRoberts added a roll cage, safe- 
ty harness and fire extinguisher system 
for good measure. 

After convincing the officials to allow 
them runs exceeding 100 mph, the 3- 
wheeler cooked to 124- and 128-mph 
speeds. Improving the aerodynamics 
by wadding a hotel room towel into the 
bike fairing's headlight recess and cov- 
ering it with duct tape, they blasted out 
a 130.798 pass, fastest ever for a tour- 
ing-style bike with a passenger aboard. 

Do you think these guys were satis- 
fied to prove their point and go back to 
Missouri with no land speed record but 
their legal limit of great stories? No 
way. They're already talking about re- 
turning later this year, and they've got 
200 mph on their minds! IM 
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At last! 

A wood filler for the big jobs. 

Now there's a wood filler that can rescue damaged and even 
rotted wood— High Performance Wood Filler by Minwax. 

It won't shriiJc, crack, or fall out. It hardens in only 15 
minutes and can be sanded, planed, drilled, carved, painted, 
or stained in less than half an hour. And it's weather, water, 
and rot resistant. 

It repairs almost anything made of wood, indoors or out. 
From windowsills and decks to woodwork and furniture... 
it's the wood filler for the big jobs. Look for it at your 
favorite store. For more information, send in the coupon. 

High Per(orinance\^od Filler 
to the rescue! 

Minwax Company, Inc., Dept. PM-026 

1 

RO. Box 426. LitUe Falls, NJ 07424 
Please send free information package. 



Name 



Address 



City 



State 



Zip 



Minwax makes wood beautiful 
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Save Gas, Save Engine with "POiy ' 



The following introduces one of the 
most fully tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

The Secret Is "Voly" 

"Poly" is short forpolytetrafluoioethylene 
(TFE), the slipperiest substance known to 
man. (1981 Guiness Book of World Rec- 
ords). Petrolon Corporation, makers of 
Slick SO, invented a way to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to last longer. . . plus it reduces 
metal wear, defraying costly overhauls. 

Years of Testing and Use 
Have Proved it lyuel 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 

The March/April 1982, p. 35 issue of 
"Consumer Digest" magazine stated, 
"Slick 50 does reduce engine heat and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon." 

One of the country's most respected re- 
search institutes reported applying a power- 
fill ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence. "We actually expected the Petro- 
lon Slick 50 TFE Resin coating to also be 
removed, but later found it was still there." 

"Dune Buggies & Hot W/s" magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. "We can indeed 
say scientifically that Slick 50 does work, 
arid that it does reduce engine wear! . . . for 
the price of one treatment when compared 
to engine rebuild, we feel that you'd be 
money ahead using Slick 50." 

The Federal Aviation AdministratMn has 
fully accepted a similar product for aircraft- 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. #33.49). This FAA endurance test 
simulated 1400 hours of engine use. 

The senior engineering researcher at a 
leading southern California university 
stated, "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at the university." 

The Space Shuttle Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75,000 
to 129,000 miles on them were treated with 
Slick 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




There isn't room here to tell you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you're 
still skeptical, send $2.00 to cover printing 
and postage costs, and we'll send you de- 
tailed test results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money! 

It's Easy to TVeat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "poly" between 
the parts where it is burnished into the pores 
of the metal. 

Only One IVeatment Necessary 

It's permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 will treat all standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible with 
petroleum-based oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 

4 Ways Sllcic 50 Saves You Money 

Your actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions. Slick 50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RV's really need this) 



3 . Reduce operating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Slicit 50 Wiii Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication SF-CC-CD. 

Ther^ No Risic with 

Our Money Bacic Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Selling 
Siicic 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information 
call toll-free 1-800-525-8624, ext. 2 (in 
Colorado call 1-303-762-085) or send to: 
Progressive Energy Corp., 3148 South 
York Street, Dept. PM286, Englewood, 
Colorado 80110. 



V»8, 1 want to improve my car's performance 
and save my engine — rush me risk free 

□ One Slick 50 at $39.95 -t- $4.00 shipping 
and handling. 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 



□ Check □ C.O.D. 
Card # 



□ Visa/MasterCard 



Exp. Date 
Name 



Address 

(Give street eddress if possible for UPS deliver/} 



City. 



State. 



Zip. 




Progressive Energy Corporation 

3148 South York, #PM286, Englewood, CO 80110 
TOLL FREE 1-800-525-8624. In Co 303-762-1385 
©1986 Progressive Energy Corp. 



Cor 



Tool Tests 



Lathe offset duplicator 



Turning a spindle on a lathe 
is a fairly easy operation. 
But making exact copies of 
the first leg to complete a set 
is much more difficult. With 
this tool you can dispense 
with the fuss of measuring, 
marking, checking and dou- 
ble-checking. 

The Offset Duplicator con- 
sists of a support base and 



post from which a tracing 
stylus and cutting bit pro- 
ject. Two brackets attach to 
the lathe bed and hold the 
work that is being copied. As 
the stylus is moved to follow 
the contour of the sample, 
the cutter follows the same 
contour on the blank. 

The original or sample can 
be either a turning or a flat 




Cutting bit follows stylus against the template. Todpost t>ase slides 
along the ways of the lathe. Both stylus and bit are adjustable, so 
you can turn spindles of different diameter than the original. 



contoured template cut from 
a strip of hard board. I tried 
the tool using a flat tem- 
plate, working on a 3-in.- 
square oak blank. 

On my first attempt, I 
broke off the tip of the cut- 
ting bit and splintered the 
comers at the shoulder of 
the blank. The cutting point 
was easily reground, howev- 



er, and by turning the lathe 
at high speed and feeding the 
cutting point slowly into the 
blank, I was able to make a 
perfectly clean cut. The con- 
tours in the workpiece 
matched those in the tem- 
plate exactly. Write Tum-0- 
Carve Tool Co., Box 8315, 
Tampa, FL 33674. 

— Rosario Capotosto 




Offset duplicator consists of support base 
with cutter bit and tracing stylus; two 
brackets support piece being duplicated. 



A turning can be used as a template or, as 
shown, a flat template may t>e made by 
gluing a paper outline to hardboard. 



Cut the template shape on a scroll saw, 
following the paper outline. IMount tem- 
plate on the lathe brackets, as shown above. 



Self-lighting 
torcligun 

The BemzOmatic pistol-grip 
torchgun is a lightweight, 
easy-to-handle unit with 
some very convenient fea- 
tures. A pull-on trigger fires 
it up instantly through the 
action of a piezoelectric ig- 
niter, housed in the impact- 
resistant plastic case. The 
torch requires no matches, 
sparkers, batteries or other 
lighting devices. 

A 4-ft. hose connects to 
the fuel cylinder so you can 
carry the cylinder comfort- 
ably on your hip in a belt clip. 
A holster tube attaches to 
the cylinder to store the 
torch conveniently at your 




Pistol torch with 4-ft.- 
long hose ignites 
automatically when 
trigger is pressed. 
Regulating knob atop 
propane cylinder 
controls flame size, 
maintains constant fuel 
pressure. Belt clip snaps 
over cylinder neck. 



side when not in use.T'he 
solid brass regulating valve 
maintains constant fuel pres- 
sure with the torch held in 
any position, and when used 
at very low temperatures. 

Called the Pistol Panther, 
by BemzOmatic, Medina, 
NY 14103, the torchgun is 
sold at home centers and 
building supply outlets. Sug- 
gested retail price is $49.95. 
— Rosario Capotosto 



52 



POPULAR MECHANICS • FEBRUAI^ 1986 



STOP SMOKING 

HOUR FLAT 

Even Though You Really 
Dont Want To Quit! 




That was me. A pigheaded, "didn't 
want to quit", die-hard smoker. Trapped 
in an aggravating love-affair — with cig- 
arettes. 

Openly, I cursed their choking grip on 
me. Inwardly, I was totally unwilling to 
do anything else but puff away. Your 
typical chain-smoker wildly raving about 
kicking the habit — and not meaning one 
single word. 

It was a joke. Unfortunately, the laugh 
was on me. The grim warnings of the 
Surgeon General, the American Cancer 
Society, and my worried doctor all went 
in one ear and out the other. My tobacco 
addiction was like a runaway train. 
Completely out of control and destined 
for disaster. Unstoppable! 

Me give up smoking? 
Better ask for my right arm! 

Every so often, I would make a good 
old college try at quitting cold turkey. 
Before you could say "Jack Robinson", 
there I'd be. Frantically scrounging in 
the garbage for soggy butts. As usual, 
my good intentions went up in smoke. I 
was hooked — again. 

Who was I kidding? Smoking was an 
undeniable neces.sity. Super-important 
to my daily life. How I enjoyed that first 
eye-opening drag in the morning — that 
satisfying end-of-the-meal lighting up 
— that nerve-settUng inhalation when 
things got hectic. Me give up all these 
irreplaceable pleasures? Better ask for 
my right arm! 



Cancer or no cancer, doctor or no 
doctor, I loved smoking much too much 
to ever stop. But one day, I discovered a 
secret that turned my burning passion 
into red-hot hate. A secret that set me 
free in just 30 minutes fiat. Not a single 
cigarette in 20 years! 

Freed me in 30 minutes! 
Not a cigarette in 20 years! 

My smoking is past-history. Gone 
without hypnosis, behavior modification, 
pills, drugs, classroom courses, nail- 
biting, will-power or climbing the walls. 
Gone without such games as switching 
brands, chewing gum, fake candy, diary- 
keeping or saving dirty stubs in a messy 
jar. 

Gone, too, without gaining an extra 
ounce. Matter of fact, my wife says that 
I even lost a couple of pounds. And I 
never felt better. 

Running into an old buddy brought 
back memories of those "didn't want to 
quit" days. This 3-packs-a-dayer had 
tried everything but still couldn't stop. 
He begged me to outline the details of 
my remarkable secret. 

That night, I wrote it out in plain, 
step-by-step language anyone could 
understand and mailed him a copy. After 
it did the trick for my buddy, he told 
some of his friends. Soon, I was hunted 
out by pleading strangers for the same 
"Stop Smoking Secret." 

If you can lick a stamp, you can lick 
your cigarette habit just as I — and they 
— did. I know what it's like to have that 
compelling urge to light up. And I know 
what it's like to be able to smilingly pass 
it by without pangs of yearning. 

What's more, I know that you can 
honestly and truly stop smoking for keeps 
in half an hour flat — even if it's the last 
thing in the world you'd rather do. All 
for a ten dollar bill. 

©MCMLXXXIV Slop Smoking Co.. 

49 West 37lh Stmt. New Yoffc. N.Y. 10018 



Simply send for my "Stop Smoking 
Secret" and read it. Yes, it's as easy as 
that. Just read it. I can't tell how it 
works. It just does. I guarantee it, with 
no strings attached. 

Guaranteed to work — 
or your next pack's on me! 

If you ever start smoking again after 
reading my secret — and I mean ever — 
you haven't lost any money. Merely 
return it for a full, every-penny-back 
refund plus $1 extra for a pack of 
cigarettes! Af^" treat! 

OK. I know exactly what's running 
through your mind. Even with my fool- 
proof, risk-free, money-back plus guar- 
antee, you're still looking for a way to 
get out of sending for my secret. You 
can't fool me. It's not the money. You'll 
fKKket 100 times your investment in ciga- 
rette savings alone. The bottom line is 
this: You really don't want to quit — and 
you'll do anything to avoid it. 

But just this once, listen to that little 
voice inside your head. Just this once 
give in to your common sense and give 
my secret a "look." Watch it automati- 
cally work for you in the only way that 
counts. Permanent no smoking! Or your 
next pack's on me! 



Stop Smoking Co. 

49 West 37th St., Dept. SS-97 

New York, N.Y. 10018 

OK — I'll take a risk-free look. 
Here's my $10. Rush the "Stop 
Smoking Secret." If I ever start 
smoking again, I can return it for 
$11 refund. (That's $10 back plus $1 
extra for a pack of cigarettes — 
GUARANTEED]) 

Name 

Address 

City 

State Zip 



Cop, I 



Electronics 




No — it's not a masquerade party. These are prototypes of the 
electronic eyeglasses used to watch 3-0 videodisc programs. 



TOKYO— In an ancient 
mounlaintop shrine near 
Kyoto resides the unlil<ely 
statue of America's own 
Thomas Edison. Edison, you 
see, discovered that bamboo 
from Mount Otoko made the 
ideal filament for his early 
incandescent lifjhtbulb. It 
was fitting, then, that a trib- 
ute to Edison at the shrine 
coincided with last October's 
mammoth electi'onics fairs 
here and in Osaka, which 
kick off the new model yeai' 
for hi-fi, video and related 
gear. 

Edison didn't discover 
electricity, but he invented 
ways of using it that enrich 
our lives today and inspire 
the many innovations dis- 
played at the fairs by Japan's 
electronics manufacturers. 

The annual Tokyo and 
Osaka shows overflow with 
more new consumer elec- 



tronics products than one 
column can do justice to. Ac- 
cordingly, let's focus on 
some emerging technologies 
which, though not for sale 
today, should arrive on our 
doorsteps before long. For 
the latest scoops on technol- 
ogies already here, stay 
tuned to our regular monthly 



columns on audio, com])uters 
and video. Suffice it to say 
that in audio, the Compact 
Disc player continues to 
come down in size and price, 
and is finding its way into 
more automotive and porta- 
ble applications. A close 
cousin, the digital audio cas- 
sette, should arrive on these 
shores by year-end. So will 
amplifiers that process the 
signal digitally, all the way 
to the speaker leads. These 
amps, and other compo- 
nents, will swap copper wir- 
ing for fiber-optic cables. 
Digital's coming to video too, 
in the form of memory that 
provides clear and steady 
fi"eeze-frame effects — even 
pictures within pictures. 

On this note, perhaps the 
most intriguing new technol- 
ogy at the shows was an old 
one — •■?-D. but for videodisc. 
Sharp and JVC developed 
the system, which uses the 
VHD videodi.sc format avail- 
able in Jai)an but not here. 
Two cameras are used to 
form one image for the left 
eye and one for the right. 
These images are recorded 
alternately on the disc. Spe- 
cial liquid-crystal eyeglass- 
es, synchronized to the disc 
tracks, act as high-speed 
shutters so that each eyv 
sees only the image intendeil 
for it. The brain then com- 
bines the images to form a .'!- 
dimensional picture. JVC 
says it hopes to offer the 
.system in Japan this year. A 
3-D disc will cost about $28. 
The glasses and 3-D adapter 
(needed for an under-.$50() 
VHD player) cost $200. 

It's possible that those 3-D 
images will be viewed on a 
flat, wall-mounted TV be- 




The lady and the tiger? Feline 
Image was printed from TV with 
electronic photography system. 



fore long. Toshiba. Casio, 
Seiko-Epson and others 
showed work-in-progi'ess on 
their liquid-crystal display 
screens ranging from 10 to 
13 in. diagonals. Though the 
pictures were brighter and 
the colors sharper than 
LCDs we've seen before, it'll 
still be five or more years 
before they can match the 
quality of cathode ray tubes. 

By the time that happens, 
at least some of us will be 




Flat LCD color TV is suitable for 
mounting — but not yet. Tube- 
type Image quality's 5 years off. 



Measuring 2x3 feet, the oval antenna-dishes sold in Japan for 
satellite TV are small In comparison to U.S. standards. 



receiving TV on a small, 2-ft. 
antenna dish via direct 
broadcast satellite (DBS). 
The service, in limited form, 
e.xists in Japan today — and 
nearly every manufacturer 
sells equipment for it. 

From DBS oi" plain old 
broadcast, you'll be making 
still photos off your TV soon. 
I'^eryone in Japan is show- 
ing color printers for Elec- 
tronic Still Photography. 
Video columnist Jim Meigs 
will tell you about Kodak's 
system next month. nc 
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There's a new truck 
on the load. 



It doesn't happen very often. 
A new Jeep pickup. When 
your name is legendary, you 
take the time to be certain 
that the legend lives on. 
We're quite certain 
about Comanche. 



Interior. 

Comanche's interior is 
every bit as sporty, stylish, 
and contemporary as 



payload, base engine 
horsepower, 4WD systems, 
wheels and tires. . . the list 
goes on and on. 



2WD/4WD. 

Comanche is available as 
a 2-wheel drive or 4-wheel 
drive model with a choice 
of t\yo "shift-on-the-fly" 
4Wb systems. 

Suspension. 

Comanche's 
exclusive 
Quadra-Link 
suspension, 
dusd-action 
shock absorb- 
ers, and stan- 
dard 15-inch all-weather 
radials are specially 
tuned for exceptional ride 
and handling. 

Power. 

Comanche comes with 
either a 2.5 litre electronic 
fuel-injected four, an 
optional 2.8 litre V-6, or 
an optional 2. 1 litre inter- 
cooled turbo-diesel. 



Its called Comanche 





Ifsbiiilt 

fcyjesep. 



the rest of the truck. Many 
find it hard to believe it 
was designed for a pickup. 

The Exclusives. 

Jeep Comanche was 
built to be the best in its 
class.* In optional 4WD 



The Bottom Line. 

Just how affordable 
is Comanche? It's 
the lowest priced 
Jeep available 
today. You 11 also 
find something 
in Comanche you 
won't find in any other 
pickup anywhere. 
The Jeep legend. 

It's 
worth a 
look. 

Only in a Jeep I 

Safety belts save lives. 

•('omfKirisoiis based on compelUors' 1985 
nuKii-l Intonnation. 



Inside Detroit 



BY JIM DUNNE 




Chrysler's 'Monte-Bird' 




The 87 J-car Chrysler will compete with the Monte Carlo and T-Blrd. 



Chrysler has another con- 
vertible in the works. And 
Dodge, too. Look for the 
new J-cars from Chrysler to 
get a convertible model 
within six months after their 
late-1986 introduction. Tlie 
J-cars are 2-door, notchback, 
personal luxury cars that 
will compete with Thunder- 
birds and Monte Carlos. But 
with the soft tops, the J-cars 
will have an exclusive body 
style in their class. Look for 
Chrysler to drop the con- 
vertible from its LeBaron 
and 600 series when the two 
new models show up. This 
will keep three convertibles 
in Chrysler's lineup, includ- 
ing the Maserati-built, luxu- 
ry 2-seater. 

Cadillac gives up 

After four years of hearing 
criticism that the Cimarron 
looks too much like GM's oth- 
er J-cars — Cavalier, Sun- 
bird, Skyhawk, Firenze — 
Cadillac decided to make a 
switch. The plan is to drop 
the U.S.-made Cimarron for 
1987, and bring in a compact 
luxury car from Opel of Ger- 
many in its place. One guess 
is that the car will be the 
Monza, a pricey — $15,000 to 



$20,000— 2-door hatchback 
that will go 135 mph and 
compete with Porsches, 
BMWs and Merkurs. With 
this change, Cadillac will 
have an exclusive among GM 
divisions, and a car that 
looks different from any- 
thing that GM produces in 
this country. 

Those Lincoln ads on TV 
that make fiin of the look- 
alike styling of deVilles, 98s 
and Electras also hit a sore 
spot at Cadillac. "We have 
exclusive sheetmetal on de- 
Ville," a Caddie executive 
complains, "but we aren't 
getting our money's worth. 
The Buick and Olds styling is 
too close to ours." It takes 
time to change styling, but 
you can bet that GM design- 
ers are working overtime to 
alter the roof profile, at 
least, of the big C-body cars. 
Look for grilles — a car's 
most prominent identifica- 
tion feature — to be bolder 
and show stronger differ- 
ences between GM brands in 
the very close future. 

AMC's Imports 

There's brave talk from Co- 
manche country. American 
Motors will bring in three 



new models from Renault in 
the next two years. The line- 
up includes a GT sports car 
and two sedans, one in the 
low-price end of the market, 
the other a compact. "Re- 
nault is committed to staying 
with American Motors," 
says AMC Chairman Jose 
Dedeurwaerder. "We will 
import from Renault (in 
France), import from Tai- 
wan or build here to meet 
what the competition does." 

AMC is proud of what its 
Jeep products are doing in 
the market. Cherokee is a 
huge success, and Comanche 
looks Uke it will be strong as 
well. And the new Jeep 
promises to increase sales in 
the 4-wheel-drive market 
this year. 

The company is disap- 
pointed with sales of its 
mainline sedans, Alliance 
and Encore, but officials be- 
lieve that quality improve- 
ments will turn around sales 
of these models as well. 

Pwd Lincoln 
prototype 

Following the aero theme of 
the Taurus is this prototype 
of the 1988 Lincoln Conti- 
nental (below). 

The body styUng of the 
two cars is so similar that 
only the grill design is easily 
seen as distinctive. For 
these early test cars, the 
Lincoln uses the front end of 
the current Mark VIL 

While the body does re- 
semble the Taurus in general 
shape, it is bigger, wider and 
has slightly different angles 



Reatta shows 
its face 

Security for the Reatta 2- 
seat sports car that Buick is 
set to bring out as a 1988 
model is hit and miss. Up to 
now, only pictures of the 




Bulck's 2-$eat 1988 Reatta has a 
smooth nose with pop-up lights. 

rear or side have been taken. 
But this view finally shows 
the front end. It appears 
that Buick uses a little of the 
Skyhawk Limited, a dash of 
the Porsche 944 and a bit of 
an original shape in styUng 
the front end. Headlights 
are hidden, a built-in air dam 
is standard and bumpers are 
integrated into the body 
panels. All-steel body and 
front-wheel drive separate 
this $20,000-plus hardtop 
from the plastic-bodied Cor- 
vette and Fiero. Buick's 
most powerful 3.8-liter V6 
engine will place Reatta only 
a tick behind the Corvette in 
performance. Look for Buick 
to avoid Corvette's bedrock 
performance buyers and ca- 
ter to the country-club set 
with this luxury model. 

MAP It out 

Here's one you never 
thought of. Most of the com- 




The '88 Lincoln Contlrtental will look like a Ford Taurus, only bigger. 



in the windows. Look for the 
final design to be sUghtly 
different from this proto- 
type. Company executives 
are closed-mouthed about 
Lincoln's plans, but it is be- 
lieved that this model will 
replace the Continental, 
leaving the rear-drive Town 
Car in production through 
1990 at least. 



puter systems used through- 
out an automobile company 
won't talk to each other. 
That's because, in a company 
like GM, each office and each 
factory buys computers to 
fill its own needs. The plant 
manager may use a dozen 
different computer systems 
to run his robots and inspec- 
( Please turn to page 60) 
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More than just a catalog, a trustworthy guide to what's new in electronics and computers 

News about important product innovations is paclced 
into every page of the quarterly, full-color Heathkit 
Catalog. Ever since radio became electronics, the il 
lustrated Heathkit Catalog has been a guide to new 
and exciting kit products for people like you to build. 
Enjoy and learn from them, while saving money in the 
process. What sets the Heathkit Catalog apart is its 
range of high quality products and accurate informa 
tion to help make your buying decisions easy. 
All you have to do is fill out the coupon to get your copy 



Heathkit 



omp 



YES! Please send me a copy of the 
all-new Heathkit Catalog. 



CL-775BR2 



A subsidiary of Zenith Electronics Corporation 



iial 



Gillette Research presents a revolutionary 
shaving concentrate and brush in one. 

BRUSH PLUS ! 
FOR A SUPERIOR SHAVE. 

Brush Plus. A brush to lift your whiskers with the soothing warmth only a brush 
can give you. A concentrate with extra softeners and lubricants that are massaged 
deep into your beard. For a superior shave. Twist the dial to send just enough 
concentrate into the brush, so each refill cartridge can deliver months of noticeably 
superior shaves. Brush Plus from Gillette. Refills in Regular, Lime, Sensitive Skin. 




t 1W4 The Cillelle Company 



INSIDE DETROIT 



(Continued from page 56) 

tion machines. In the front office, the 
accounting department's computers are 
different from those on the secretaries' 
and engineers' desks. 

"Our factory offices can't talk to ro- 
bots out back, and that's not right," is 
the complaint you hear. Well, GM man- 
agement is listening. Together with a 
couple dozen other manufacturers, in- 
cluding Boeing, GM is setting up stan- 
dards for computers that will allow 
direct communication between brands. 
The program is called MAP, for Manu- 



60 



facturing Automation Protocol. 

Ultimately, personal computers in 
GM's offices will be able to tie into any 
other appropriate machine in the com- 
pany. Right now, there are dead ends 
just about every time electronic infor- 
mation is passed from one brand of 
computer to another. The computer 
firms, in their early efforts to set up 
exclusive use of their products, paid no 
attention to this problem. But GM and 
others are forcing common standards 
on them to make sense out of this mess. 

How low can Yugo? 

The price is the most important feature 



of the new import from Yugoslavia, 
according to a couple of executives from 
Ford and Toyota. Asked what he 
thought of the $3990 sticker on the 
Yugo, Ford President Harold "Red" 
Poling said, "I was shocked." Dave 
Illingworth, head of Toyota's midwest 
region, who had more time to assess the 
price threat, sneered, "You get what 
you pay for." It will be interesting to 
hear what Yugo executives have to say 
about a future competitor, the Czecho- 
slovakian Skoda. It now sells in Canada 
for 4995 Canadian dollars, and could sell 
here in 1988 for as low as $3600. 

What rich folks get 

Audi, a company that admittedly does 
not produce cars "for the masses," went 
overboard in designing the 1986 5000S 
line. In addition to 4-wheel drive, anti- 
lock braking, and a more powerful in- 
tercooled, tiu*bocharged engine on 
some models, all 5000s use 2-sided gal- 
vanized steel throughout the body pan- 
els. Fenders, hoods and even the roofs 
have zinc protection. Audi now has a 6- 
year unlimited mileage warranty 
against rust perforation. Fine, but who 
needs galvanized coating on the inside 
of a roof? Audi officials admit this is 
going a bit far, but they predict their 
competitors will do the same soon. Be- 
sides, it's easier to build the whole body 
with one type of steel than to use a 
different steel for one part like the roof. 

Ford in the future 

Ford's T-2008 project is a look at the car 
that you may see in showrooms 25 




The Ford T-2008 Is a 21st century 4-seater. 

years from now. The project brings 
together ideas from eight of Ford's 
divisions — glass, electronics, plastics 
and so "on. Styling of the prototype T- 
2008 is predictably sleek, smooth and 
aerodynamic. 

Among the other standout features 
are: TV cameras that take the place of 
rear-view mirrors. These are equipped 
with sensors that see in the night or 
through fog. Door locks automatically 
open when a code is pushed on the 
glass. If unlocked, a single number code 
opens the door automatically. One- 
piece wheels and tires made of plastic 
are perfectly balanced. A glass-like roof 
darkens in sunshine just like some sun- 
glasses do. In addition, a stranded driv- 
er can contact dealer help in an emer- 
gency by communicating through a 
Ford space sateUite! IM 
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New Technological Breakthrough 



HOW TO UNLEASH YOUR MIND-POWER 

TO ACHIEVE ALL YOUR GOALS FASTER. 

Subliminal Stimulation' is Today's Answer. It's IMEW! 



You've read in science and technical magazines 
about die great success of tubliniinal stunulatkm"' 
techniques. Now, thanks to recent break- 
throughs by leading scientists, you can use 
these same innovative techniques to step up 
your accomplishments and unleash your 
mind-power! 

For example, maybe you want to sharpen 
your memory. This is really important when 
you're working on your car or building things 
around the house. There are so many steps to 
remember. Or maybe you need to lose weight, 
stop smoking or hone your mental skills. Just 
think how great it would be to grab money- 
making opportunities by drawing on your 
mental capabilities to the maximum extent Or 
maybe you want to lessen stress, have greater 
self-esteem and razor-sharp decisiveness. 
These are just a few of the accomplishments 
now easily within your grasp. 

The subconscious or "inner mind" is a 
mysterious thing. Scientists are finding out 
more about it every year. It's not like your 
ocmscious mind. Instead it soaks up impressions. 
You'll be amazed how fast the "success- 
mechanism" already within you will put you 
ahead of the game in life. 

Subliminal Techniques 
are men's problem solvers 
for the 1980's and beyond. 

Subliminal stimulation is a remarkable 
scientific discovery. For example, to reduce 
shoplifting. Department store managers 
nationwide are finding that a "hidden" message 
in the public-address music cuts pilferage 
substantially. This message repeats over and 
over such tested phrases as "I am honest I 
don't steal." 

Talk about effective! Customers aren't even 
aware of it Yet inventory statistics prove 
there's a big decrease in shoplifting. In fact, in 
some cases by as much as 67 percent 

Your subconscious Is powerful. 
Put It to work to bring you 
success fast. Thousands of 
men alreacly are. 

Until recently, scientists were stopped dead 
in their tracks in figuring out how to harness 
the powers of the inner mind. For years we've 
known it could be tapped. But the big question 
was: "How can the average man put its huge 
power to work?" 

Through constant testing a breakthrough 
finally came. The credit goes to some of the top 
scientists in the country. Their hard-hitting 
efforts now enable you to push ahead, no 
matter your goals, and enjoy tremendous 
success fast 

The amwer Is Subliminal 
Stimulation Tapei. Each brings you 
two d i fferent kinds of assistance. 

Put a tape on your regular cassette player — 
then get ready for a surprise. On one side is 
subliminal stimulation". Here's how it works: 
You hear waves breaking on a rugged 



shoreline. But your subconscious hears more. 
There are subliminally embedded messages at 
work — literally hundreds. Now you'll have a 
hard time hearing them consciously. But your 
subconscious will hear them as clear as a bell. 
Scientists have found the subconscious then 
goes into gear at once. 

Listen while you work around the house or 
while relaxing, watching TV or even while 
jogging, working out, or driving your car. The 
sounds of the waves make a smooth background 
while alone or with your family or friends. 

Subliminal stimulation is so effective it's 
being featured in scientific and technical 
journals. Just wait until you try it! It's a totally 
new, yet natural, experience. You'll feel at 
home with it fast A to-the-point briefing on 
each tape gives you the exact wording of the 
subliminal messages coming up. It's really 
fascinating and worry-free. 

Now, on the other side you'll hear a voice. 
This is called the natural response" program. 
You'll hear "commands to your subconscious." 
Think what it will mean to actually be in 
control of your subconscious. At last you'll be 
showing it who's boss! 

Be a part of the cutting edge 
of today's world of science. 

Here's your opportunity to discover a sure- 
fire way to achieve all your goals — no matter 
what they are— in record-breaking time. You'll 
feel more alive, more virile and see success 
after success come your way. Taking advantage 
of new scientific discoveries puts you one step 
ahead of the crowd. 

Professionals nationwide are finding Subliminal 
Stimulation Tapes to be one of the biggest 
scientific breakthroughs of the 80's. Each side 
actually wakes up your iruier mind. Result? 
You'll see yourself becoming sharper, more "in 
charge" than ever. You'll get more done faster. 
And the great part is, each side is so relaxing 
you'll want to listen time and time again. 

Don't let your subconscious lay idle. Put it 
to work. Scientific-minded men everywhere 
are — with outstanding success. 

Order today. Read about this 
Special IMoney-SavIng Offer: 

Each Subliminal Stimulation'" Cassette 

sells for $14.95. But during this Special 
Introductory Offer to Popular Mechanics 
readers, the price is only $9.95. You save 
$5.00 on each and every selection. 

But here's still more good news. You get 
one FREE for every three you order! Just 
fill out the No-Risk Express Order Form and 
rush it back today, along with your check or 
money order. Or use your Visa or MasterCard. 
You're protected by our FULL MONEY- 
BACK GUARANTEE: We call it our 
"triple-length " guarantee because it's good for 
90 days, not 30. If you're not elated with the 
results the tapes bring, return them for a full, 
prompt refimd— including the $2 shipping and 

handling. ^1985 Advanced Learning Systems, inc. 



Prompt shipment guaranteed. Mail your 
order today! Credit card users, order 



TOLL-FREE 
1-800-227-3800 

Extension 1146 



ADV/VJCED l£ARNING SYSTEMS. INC.— Corporate Offices: 
7236-D Owensmoum Ave.. Canoga Park CA 91303 

"TRIPLE-LENGTH" 90-DAY 
FULL MONEY-BACK GUARAiNTTEE 

plus Lifetime Warranty Against Defects 

- NO-RISK EXPRESS ORDER FORM- 

Check your choices and mail today: 

□All 02 MEMORY IMPi?OVEMENT 
□AI202 WEIGHT LOSS 
□Al 106 UNLIMITED MENTAL POWER 
□AI303 DYNAMIC SELF-CONHOENCE: 

Overcoming Shyness 
□AI203 STOP SMOKING 
□AII04 PINPOINT CONCENTRATION 
□AI3I6 SELF-ESTEEM: 

Fed Good About Yoursclfl 
□Al 301 HKiH-ENERGY & ENTHUSIASM 
□A1507 PROSPERITY: nnandal Success 
□AI3I0 STRESS REUEF 
□AI304 DECISIVENESS: 

Stop ProcrastinatlngI 
□AI4I2 SEXUAL CONFIDENCE 
□AI3I5 THINK POSmVEl 
□AI4I I MORE ENJOYMENT IN SEX 
□A 1 40 1 ATTRACT LOVE/Make Contact 
□AI2I4 ENJOYING EXERCISE: 

Have Fun Getting In Shape 
□A 1 105 BETTER STUDY AND EXAMS 
□AIIOI READ FASTER 
□AI309 MAGNETIC PERSONALHY 
□A 1 206 RESTFUL SLEEP: 

No More Insomnia 
□Al 502 SUPER SALES POWER 
□AI508 SUCCESS NOW: Gat Ahead Fasti 



□A9001 Saryo Slimline Cassette Recorder S34.95 
□A9002 Sanyo Sportster Mini- Stereo 
Cassette Player w/Headphones S29.9S 



Special Introductory Offer Regularly SI 4. 95 
each. Now if you hurry, only $9.95 each. 

e CHOOSE ONE FREE FOR 
xtj^^ EVERY THREE YOU ORDER. 

SUBTOTAL 

California residents add b'/2% sales tax 



POSTAGE & HANDUNG (any size order) S2.00 

Outside USA— add S 1 .00 per item (LB funds) 

□ Cash DCheck OMO TOTAL 

□ VISA □ MasterCard Exp. Date 

Card Nufnber 

NAME 

ADDRESS 

CITY 

STATE ZIP 

Mail to: 

ADVANCED LEARNING SYSTEMS, INC 
7236-D Owwwnoutfi Awe., Dept. PM62 
Canoga Parle, CA 91303 



Audio 



BY TERRY SHEA 



Hands-on report: 
Pioneer CD changer 



The digital Compact Disc is 
proving itself an increasingly 
versatile performer. Several 
manufacturers soon will join 
Sony and Technics in offer- 
ing portable CD players. 
More car stereo CD units are 
on the way. And by the time 
you read this, Pioneer will 
serve up a multiplay home 
model that can handle up to 
six discs at a time. 

The Pioneer CD changer, 
Model PD-M6, is a modern- 
day equivalent of yester- 
day's record changer, a 
much-maligned device (un- 
justly, in many cases) that 



sonable approach with its 
XR-V22 ($500), which has 
two laser transports to han- 
dle two discs. JVC will soon 
offer a similar model. 

But Pioneer seems to have 
settled upon a logical com- 
promise between the over- 
kill of the Nikko machine and 
the stinginess of the Toshiba 
and JVC units. Why six 
discs? Why not six? The 
changer's continuous music 
capability should be enough 
to last through the most lan- 
guid of dinner parties or to 
satisfy fans of marathon lis- 
tening sessions. It also 





Pioneer's PD-M6 changer: Magazines (left) hold six discs. 



offered enormous conve- j 
nience — even if many low- 
quality models handled your 
cherished LPs about as deli- 
cately as Hulk Hogan han- 
dles Mr. T. i 

Pioneer claims that the 
PD-M6 is the first multiplay 
CD home unit, but that point 
is arguable. 

Nikko, for example, offers 
a CD changer (Model NCD- \ 
600) that handles 60 discs 
and is rather large. It's ideal 
for commercial use, and you 
can buy one for your home if i 
you like, but at $1800 it's 
hardly for everyone. 

Toshiba offers a more rea- 



seems to strike a nice com- 
promise between disc capaci- 
ty and player size, as the PD- 
M6 is no larger than many 
single-disc players (it stands 
378 inches high). What's 
more, it's reasonably priced, 
with a suggested retail stick- 
er of $499.95. 

The Pioneer changer uses 
a disc "magazine," or car- 
tridge, into which the six 
discs are loaded. Then, the 
entire magazine is inserted 
into a front panel slot. Sepa- 
rate trays in the magazine 
hold each disc and loading 
them is easy enough, though 
sometimes it's tough to tell 



which tray has been loaded 
as you work your way 
through the six. Pioneer 
suggests using the magazine 
for permanent disc storage, 
and so offers extra maga- 
zines at a suggested retail 
price of $9.95 each. The com- 
pany says it's developing an 
automobile CD player that 
would use the same maga- 
zine, in which case storing 
your CDs in the magazine 
would make sense. 

Using a preproduction 
prototype PD-M6, I discov- 
ered that the changer is 
rather straightforward in its 
operation. If all you want to 
do is play your six discs, it's 
simply a matter of turning on 
the player, inserting the 
magazine and pushing play. 
The PD-M6 will start at the 
first track of the first disc 
and play through all six. 

There are three other ba- 
sic playback options: direct 
playback of a specific disc 
and/or track, programmed 
play of selected discs and 
tracks, and what Pioneer 
calls random play. 

Direct playback is a 
breeze. On the ft-ont panel 
are six buttons. Simply hit 
the desired disc number, the 
track number and PLAY and 
you're in business. 

Programmed play is just 
as simple: Push the disc and 
track number you'd like to 
hear first, then the PGM 
MEMORY key. Repeat that 
for each selection you'd like 
to hear. You can program 
the machine to play up to 32 
tracks from among the six 
discs, in any desired order. 
To help out in the program- 
ming process, the display 
keeps track of the number of 
selections you've committed 
to memory so you know 
when you're nearing the 32 
maximum. Press the CHECK 
key and the display takes 
you through what you've al- 
ready programmed. 

The changer's display is a 
fairly versatile one, normally 
showing you the disc number 
in play, the elasped time of 
the track in play and the 
track number. At the punch 
of a button, it will change to 
show total playing time of 
the disc in use and the total 
number of tracks on that 



disc. Push that same button 
a second time and you get 
the disc and track number in 
play. Meanwhile, there is a 
separate display that always 
indicates which disc is play- 
ing. It can be a bit difficult to 
read from across a room, but 
fortunately the number of 
the playing disc appears in 
red while the other five posi- 
tions are in blue, so even if 
you can't read the digit you 
can count across and deter- 
mine which disc is playing. 

Finally, in random play, 
the player decides for itself 
in what order tracks will be 
played, selecting fi-om 
among all six discs. The or- 
der of play is different each 




Toshiba's XR-V22 plays two CDs. 
stored In transports A and B. 

time you select random 
play — perfect if you want to 
bring a bit of suspense to 
your music listening. 

Other features of the PD- 
M6 include manual search 
keys for fast forward or fast 
reverse searching through a 
disc, and TRACK SEARCH, 
which advances directly to 
the next track or backward 
to the beginning of the track 
that's in play. Repeated 
pressing of either of these 
keys takes you farther for- 
ward or backward, track by 
track. 

Perhaps the only criticism 
that can be levelled against 
the PD-M6 is that in the 
prototype I had, disc chang- 
ing was accompanied by a 
great deal of whirring and 
chcking. A Pioneer spokes- 
man says that the factory is 
well aware of the noise, and 
assures me that production 
models will be much quieter 
in operation. I hope so, be- 
cause all that mechanical 
clatter is decidedly low-tech 
in a product that is supposed 
to be a technological marvel. 
Then again, it's difficult to 
decide what's more annoy- 
ing — a bit of noise as the 
discs are pulled in and out of 
the magazine, or having to 
get up every 40 minutes or so 
to change the discs. m 
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"$8,000 in 2 Days 
Guaranteed!" 



Let me show you how you can make a minimum 
of $8,000 In 2 day*. That's rightl In only 2 days you 
could be enjoying a completely different and 
wonderful lifestyle. 

Can you um $8,000 In Mm next 2 days? Can 
you use $16,000 In the next 2 weeks? Can you use 
$24,000 in the next 30 days? This is an absolute 
reality and I want to show you how it can be done. 

There was a time when I was so broke I could 
not put diapers on my baby or feed my family. 
Mayt>e you are living like I was — I pray that you 
are not. Mayt>e you are hurling financially just a 
little. Mayt>e you are thousands of dollars in debt 
and can't see your way out, or maybe you are just 
dissatisfied with your present way of life. If any of 
the above applies, you will be Inlartsied In what I 
havetosayt 

I am on top of the world - but it wasn't always 
that way; in fact, 13 months ago, I was hurting and 
hurting t>adly. Almost 2 years ago I got involved in 
a business that turned out to be a disaster. 
Unfortunately, when it went down the tubes, all my 
life savings went with It. I thought my life had come 
to an end. I had no money to pay the rent, the car 
payment, the phone bill, the gas bill nor the light 
bill. That's right, I didn't have a penny to my name. 
The thing that was really bad, was that my family 
was suffering with me. 

In a matter of 9 months, we were $14,000 in 
debt. We had a place to live only because a friend 
was kind enough to let us stay rent free. Life was 
bad, and every day it was getting worse. Despite 
the disappointmentsof being in debt and unemployed, 
we kept hanging in there — looking and searching 
for something — anythingi 

This might sound like a familiar song to a few 
of you, but in my situation, the results were rare. 

In one miraculous day, everything changed. 
That particular day, I woke up very early. I went 
into the kitchen, sat down and dropped my head to 
the table. I was so miserable and full of hurt and 
grief watching the hours pass by. All of a sudden, I 
was overcome with an Incredible idea: an idea that 
was so strong, I instantly picked up the phone. I 
made that one certain phone call. Just one phone 
call and 2 days later, we were making $8,000 a 
monthi guaranleedl All I made was one phone call 
and in 2 days our miseries were gone! 

In the next 60 days, we paid off our $14,000 
debt and began buying things that even people 
who have worked all of their lives can't afford: my 
dream car - a Mercedes 450 SL. It was a symbol of 
my small discovery and my victory over defeat. 

Five months after this discovery. I bought my 
wife a BMW 5331 for Valentine's Day. It was just a 
little something to let her know how much I 
appreciated and loved her for sticking with me 
through those trying 9 months. 

Eight months after my discovery. I asked my 
wife where she would like to live if given the 
freedom and the choice: "California." So we packed 
up everything and moved to the most beautiful 
spot in the state. Those of you who have been to 
Santa Barbara know what I'm talking at>out. We 
moved to a beautiful $250,000 home right by the 
ocean. And we still had $30,000 in the banki 

Yes, our lives changed entirely In only 2 days 
-all t>ecause of one, simple phone call - a phone 
call that anyone, anywhere can make. All you need 
is to know the secret. This is such a great little 
secret, I just had to write a simple book telling you 
how to make the ONE, SIMPLE 3 Ml NUTE PHONE 
CALL. This call will entirely change your financial 
picture in only 2 days, as it did mine. 

Belleva me, II works - it works big - and it 
keeps on working. Day after day, week after week, 
month after month - it keeps on working for as long 



as you want it - guaranteed! 

My money making method is so simple that it 
is almost hard to t>elieve, Just Imagine, you are 
sitting by your phone and you make one phone 
call thai lakes approximately 3 minutes. In a 
maximum of 2 days, you can t>e making a minimum 
of $8,000 per month, guaranteed, for as long as 
you want it. Pick up the phone again, and make 
another 3 minute phone call and in 2 days, you can 
be making a minimum of $16,000 par month, 
guaranteed, for as long as you want it. 

THE FORMULA WORKS LIKE THIS: EVERY 
3 MINUTE PHONE CALL = $8,000 PER MONTH 
INCOME GUARANTEED FOR AS LONG AS YOU 
WANT IT. 

There is nothing magical about this. You just 
need to know who to call. It's that simple. 

Every successful person has his secret to 
success. But some are harder to follow than 
others. I know that my secret is by far the easiest. 
How difficult can it be to make a 3 minute phone 
call - which can be making you $8,000 per month in 
just 2 days. YOU JUDGE FOR YOURSELF. 

I promise, there is NO CATCH. You just need 
to know who to call. 

My program Is something that has never been 
done, seen nor advertised beforel 

I don't want to waste valuable space telling 
you what it is not, but I guarantee you that you 
have never seen anything like this before. 
Although you make a 3 minute phone call, you 
do not sell anything over the phone. I repeat, YOU 
DON'T SELL ANYTHING. 

My program is absolutely legal and the most 
moral and ethical work you will ever do. 

This is something anybody, living anywhere, 
in any kind of circumstance can do. 



Sworn Testimonial: 

"A Iter receiving Doug Holmes' book, it took me 
two dajri to secure an income of $12,000 per 
montfiguaranteed, tor as long as / wanted It. " 
Mike Kohler, Texas 



Sworn Testimonial: 

"I'm 32 years old, high school education and a 
housewlle. Once receiving Doug Holmes' 
t)ook, within a few ttaya I secured enough 
income to become llnenclally Independent tor 
IHe. " 

Karen Skelly, Illinois 



Sworn Testimonial: 

"/ was Hat broke when I received Mr Holmes' 

book. Alter 2 deys of applying his method, I 

locked in an income of $9,400 per month 

guaranteed!" 

Dan Cockrell. Texas 



Sworn Statement: 

"I have personally been a witness and do 
testily that Mr. Douglas G. Holmes has been 
able to secure in 2 days $8,000 per month, 
guaranteed - alter one 3-minute phone call." 
Milt F.. S.L.C.. Utah 



Sworn Statement: 

"As the personal accountant and brother 
ol Doug Holmes, I testily that Mr. Holmes has, 
indeed, been able to lock in an income ol 
$8,000 per month, guaranteed, within a 2 day 
period. I also testily that the statements made 
on this page are accurate and true." 
Robert M. Holmes, Accountant 
Oregon 




'Zero to $8,000 in 2 Days" 
Guarantee 

Order my book "Zero to $8,000 In 2 Days" and 

let me prove that what I have said is true. When 
the book arrives, quickly open it to the first 
page — take the next 60 minutes and read my 
seven simple steps to success. Then pick up 
the phone and make that 3-minute phone call, 
and if you are not making a minimum of $8,000 
per month, guaranteed, within 2 days, send 
back the materials in original condition at any- 
time for a full refund. 



Make $24,000 In 30 days or $16,000 In 14 days. 

If you have any doubts simply order the book. With 
my guarantee you will be trying my program 
abtoiulely free. You have nothing to lose and 
$8,000 In 2 days to gaini 



Sworn Testimonial: 

"Within 18 houn ol reading Doug Holmes' 
book, I locked in an income ol $12,000/month. ' 
Ken Smith, Sask., Canada 



Important notice: Due to the high demand 
for my book, please order within 7 days to 
insure prompt delivery. Orders are filled on a 
first come, first serve t>asis. 

My office phone number is (805) 964-4366. 

Your Order Form 

Douglas G. Holmes 

5290 Overpass Rd., Suite 215 Dept. 147 
Santa Barbara. CA 93111 
Dear Doug. 

If you can make one 3-minute phone call, 
then surely I can. I'm willing to send you $10 on 
the condition that if I'm not making $8,000 in 2 
days, or am not satisfied with your book, I can 
send it back at anytime for a full refund. 

Option □ $2 Special handling and 1st class 

shipping. 

Name 



Address . 

City 

State 



Zip. 



Foreign orders, please add $2 for shipping. 



Thank you! 
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Car Clinic 




BY MORT SCHULTZ 



Caddy's HT4100 engine 



I received a letter from Cad- 
illac informing owners of 
1985 models with 4.1-liter 
V8 (HT4100) engines that 
coolant may leak into the 
crankcase and dilute engine 
oil. The repair involves 
changing oil, oil filter and 
coolant, and adding an en- 
gine coolant supplement 
(sealant). True, Cadillac has 
extended the warranty on 
the engine to 48 months or 
50,000 miles, whichever oc- 
curs first, but the questions 
that are left unanswered are 
bothersome. I'd appreciate 
it, as I'm sure other Caddy 
owners will, if you would 
find out everything and any- 
thing you can about the mat- 
ter. CHUCK TOLAND 
FORT SALONGA, NY 

The condition the Cadillac 
letter addresses involves ear- 
ly 1985 models with the i.l- 
liter engine, and all models 
from 1982 through 1985 that 
have this engine. A spokes- 
man for the company told 
me the number of engines 
that may develop a leak are 
quite small, but Cadillac 
can't identify those that may 
and those that toon't — so the 
company decided to treat all 
of them. 

Cars that are primarily 
susceptible to coolant leak 
problems are ones engaged 
in short-trip driving (less 
than half an hour) in cold 
weather. The leak may de- 
velop because of a differen- 
tial in thermal coefficients 
between the aluminum en- 
gine block and iron cylinder. 

People who disregard the 



notice — especially those liv- 
ing in Florida, Arizona and 
other all-year-round sum- 
mery places who think they 
don't have to worry — better 
be aware of the possible con- 
sequences. If a leak does de- 
velop and goes untreated, 
coolant will contaminate en- 
gine oil. Oil will lose lubric- 
ity, possibly resulting in 
premature failure of cam- 
shaft lobes, rocker arms, 



pushrods, distributor gears 
arui other parts. When a leak 
develops and one of the above 
parts is affected, the head 
gasket seal may fail, caus- 
ing a noticeable drop in the 
power output of the engine, 
and the engine may idle 
roughly. 

You know me well enough 
to appreciate that I don't act 
as an apologist for any car 
company, but fair is fair. 
Some letters other than 
yours I've received about 
this situation have had some 
unjustifiably tiasty things to 
say about Cadillac. One 
reader, for example, asked 
about "this wonder pill Cad- 
illac tvants to drop into my 
radiator. Isn't this just a 
put-on?" 

No, it's not. The com- 
pound Cadillac dealers are 
adding to fresh coolant is an 
organic cellulosic material 
used by car companies dur- 
ing production to seal any 
small leaks left in the en- 
gine. Cellulosic particles, 
which measure from .0005 to 
.003 in. in diameter, are sus- 



pended in the coolant and 
pack together to form an ef- 
fective seal wherever there is 
a leak. The material doesn't 
plug passages in the cooling 
system when recommended 
maintenance procedures are 
followed. 

Cadillac puts (he coin- 
pound in all engines before 
they leave the factory. With 
those involved in the recall, 
however, not enough was 
used to compensate for leaks 
that may develop because of 
the reason I mentioned. The 
effectiveness of the addition- 
al material Cadillac now 
ivants to put into the coolant 
of your HTlflOO engine has 
been tested in temperatures 
from well beloiv 0°F to above 
260°F. One test, for exam- 
ple, in volved extensive trail- 
er towing in Death Valley. 
In other words, from what 
Cadillac has told me, there 
is no reason to believe that 
the service called for in the 
recall notice won't work. 

In conclusion, here are 
two more facts I've collected: 
(Please turn to page 66) 



CAR CARE 




BATTERY 



Hot stuff 

In cold weather, the battery is looked upon as the 
weak link in the engine-starting chain of events. But 
not for reader P.R. Petroff, who fashioned a heater 
for his battery that keeps it at 75° F when the 
ambient temperature is as low as 10° below zero. 

P.R. wrapped a strip-heater element rated at 40 
watts twice around the battery case. Strip-heater 
elements, which keep water pipes from freezing, are 
sold in hardware stores. They come in a variety of 
lengths and wattage ratings. 

"Be sure the heater element has a built-in thermo- 
stat that's set to turn on when the ambient tempera- 
ture drops below 35° F," P.R. says. 

With the heater element in place, he used electri- 
cal tape to wrap fit>erglass around the four sides and 
base of the battery, taking care not to cover the 
thermostat. It has to be left exposed to outside air. 
Also be careful not to cover holes through which 
battery gas vents itself. Doing so could cause a 
buildup of gas inside the battery, resulting in dam- 
age to the battery or an explosion. 

For the electrical hookup, P.R. connected a short 
outdoor extension cord to the heater element and 
brought it into the passenger compartment through 
an opening in the firewall. When the car is parked, 
he uses a second outdoor extension cord, plugging 




DON'T 
COVER 
VENT 
CAPSI 



INSULATION 



STRIP HEATER 



THERMOSTAT 



one end into the cord in the passenger compartment 
and the other end into a house outlet. 

Leaving nothing to chance, the house outlet P.R. 
hooks the extensbn cord into is equipped with a 
ground fault interrupter, and the long extension cord 
from the car to the house is equipped with a 0.5-amp 
cartridge fuse. 

"In effect, I have a 40-watt load fused for a 
maximum of 60 watts," he says. "The setup gives 
me an engine that cranks at summertime speeds 
arKj starts immediately although the actual engine 
temp>erature is well betovt zero." 
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VANTAGE 





9 mg. "lar". 0.7 mg. nicotine av. per cigarette by FTC method. 



tmtRJ. REYNOLDS TOBACCO CO. 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



Count on us for the BEST BUYS on Brand New Merchandise! 




Genuine TORO 
Lawn Mower 



IX)RO 



Stop sweoting and fuss- 
ing over heovyweigh? 
mowers with finicky en- 
gines that run out of gas! 
You'll love this lightweight (only 35 
lbs.), easy-to-moneuver, super efficient, elec- 
tric TORO mower/trimmer. It cuts a 20" swath. No bag- 
ging! Safety shutoff hondle. Handle folds easily for storing. 



$88 



Mfg. Uit: $229.95 

Ord«r No. 270-9008 
Ship./Hand.: $12.00 



5000 Watt 60 
Power Generator 

Now hove electrical 
power anywhere.anytime! 
This power generator 
features: • 8 HP Briggt A 
SVratton engine. •1-120 
V duplex & 1-240 V duplex receptacles, 36.7/18.3 amps. 

* 5000 watts surge, 4400 watts continuous power. • Mogne- 
Iron* solid-state ignition. 'NEW rotary field design means 
no brushes to replace, ever! •Full 1 year limited warranty. 

• Service centers nationwide! •Assembled in U.S. •Dimen- 
sions: 25"L X 17'/^"W X 17K"H. •Weight 116 lbs. 




$424 



Compar* at ovar $1000.00 

Ordar No. 240- tOK 
Shippod Frt. CoIIkI 



Sand $1.00 for the latest Money-Saving 

Catalog from Wholesale America! 
Includes unbelievably LOW, LOW prices 
on power tools, hardware & housewares! 




FREE PumpI 

To Ul 500 Ordersl 
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10,000 BTU Portoble 

Kerosene Heater 

By BOMBARDIER 

By Famous Maker I 
of SKi-DOO 
Snowmobibti I 

Now heat con be ovoil- 
oble onywhere - efficient- 
ly & inexpensively • with 
this portable keroser>e 
heaterl Use as o pri- 
mary or supplementory 
source of heat! 

Spvdol FaaturM: 

• Pushbutton bottery powered 
ignition. •Auto, shutoff when 
tipped or jorred. •Protective 
wire cosing in front of heating 
element. • Sturdy base plate to 
stabilize. •Measures: 17"H x 
15"Wx9''D. •Weight: 13 lbs. 

Compare at $139.00 



Order No. 357-2263 
Ship./Hand.: SS.00 



TO PLACE AN ORDER please type or print clearly 
|on sheet of clean paper) the nome & order number of 
the item along with your name & oddress. Enclose o 
check or money order poyable to WhotatoU Amor- 
ica, Inc (be sure to odd ship./hond. chorges). You can 
olso charge to MosterCord or VISA. Print the occt, no, 
& expiration dote and sign your nome. Allow 1 -2 wks. 
for delivery. Add 2-3 wks. for clearing of persorvol 
checks. 

S«nd your ordort to: 



4777 Monard Drive, Eau Claire, Wl 54703 
For credit cord orders or more information call: 

1-715-C74-5000 IIII^H 
-or- LjgJL, 
1-S00-Sa6-3403 1^^™ 



8'-Long 
Fold-Away 
Trailer 

No Need to Rent Anynrarel 

Featuring o FULL 4' x6' hauling spocel Haul 
wood, motorcycles, snowmobiles & much 
morel 

• Folded up size: S'W % 6'H « 2'D. ^Bed size: 4' « 
8'. "Wt.: 190 lbs. •Overoll length: 137-. •Ma*. 
lood cop.: 990 lbs. eCoupler cop.: Class I, 2000 
lbs. gross. •Boil hitch size: 17/8". aTires: 4.8- 
8(D| tubeless, 8 x 3.7S rims at 60 PSI cold. • Licen- 




soble in all stotes. 

$188 



Compare at 

i*iO <)0 , , , , . , 

Eouly folds to 
Order No. 2M-I3M compocf size ol 
Shipped Frt. Called s w x 6 H « 2 0! 



Electric Start 
6000 Watt 
Power Generator 

You never need to be without 
electrical power again - with 
this quality power genero* 
tori Features include:e8 IHP 
Brigga A Stratton engine. 

• 2-120V and 2-240V outlets, 35/17.; 
amps. •6000 watts surge, 4250 watts 
continuous power. • Full one ports replace* 
ment warranty. • Service centers nation- 
wide! "Mode in the U.S. •Measures: 27"L x 19"W x 19"H. 

• Wt: 158 lbs. 




Wholesale/America, inc. 



$499 



Cempar* at ov*r $1200.00 

Orttor No. 240-1034 
ShippMl Frt. CoHact 



10 DAY NO HASSLE GUARANTEE 

If you're not satisfied with your purchase, return it (prepaid) 
within 10 days for a FULL CASH REFUND (less shipping & 
handling). Returned product must be in original box & ori- 
ginal condition. 




Gummy gas 

Gasoline tends to go stale in cars stored for 
long periods of time — nine months or long- 
er. It turns gummy and leaves a vamishy 
residue as it evaporates. 

The best way to preserve gasoline inside 
a stored car's tank is, first, to be sure that 
the tank is filled all the way to the top. This 
displaces the oxygen. 

Second, drop four teaspoons of pow- 
dered BHT (butyl-hydroxytoluene) in a 20- 
gallon tank. BHT is a common food preser- 
vative. Government tests have shown it's 




also good for keeping gasoline fresh. BHT 
dissolves cleanly in gasoline and doesn't 
affect engine parts or performance. 

BHT is available for $6 per quarter pound 
from Vitamin Research Products, 2044 Old 
Middlefield Way, Mountain View, CA 
94043; or, you can phone toll-free (800) 
541 -8536 in California or (800) 541 -1 623 in 
the other 49 states. 



CAR CUNIC 

(Continued from page 6i) 

1 . If an engine that has been serviced 
develops a problem because of coolant 
leakage and the car has exceeded ^8 
months or 50,000 miles, the company 
will review the circumstances and may 
stand som£ or all of the repair cost. 

2. The Cadillac letter does not apply 
to 1985 model engines produced after 
December 198U, or to 1986 HTilOO en- 
gines, which are basically the same as 
previous versions. The reason is that 
late '85 and 1986 engines are being 
given the added dose of the organic 
cellulosic sealhtg compound on the pro- 
duction line. 

A fluid situation 

Would you please tell me what type of 
fluid to use in the C5 automatic trans- 
mission of my 1982 Thunderbird. The 
information that is printed on the dip- 
stick says to use Type CJ, but the 
owner's manual says to use Type H. 

RICK SZALKOWSKI 
OLMSTED, OH 

Use either. In your case, in fact, you 
can mix Type H and Type CJ fluids 
without ill effects. But this special carte 
blanche applies only to early 1982 mod- 
els that have C5 automatic transmis- 



sions without lockup torque converters. 

When Ford came out later in 1982 
tvith C5 automatics having lockup 
torqu£ converters, the use of Type H 
fluid became a "must." According to 
engineers at Ford, Type H fluid con- 



tains detergents that keep particles in 
suspension. If not kept in suspension, 
these particles may settle in the torque 
converter and cause the converter to 
malfunction, which leads to a shudder. 

(Please turn to page 70) 
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start your own mone y 



Be 
Your 
Own 
Boss! 



Make up to W an hour- 
even while learuing! 

Get into this booming high-profit business that's 
Easy to learn— Easy to do— Easy on You! 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 peoplel 

Start Collecting CASH PROFITS Right Away 

You're in "business" ready to earn $10 to $26.00 an hour a 
few days after you begin Foley-Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities in 
locksmithing for year - round EXTRA INCOME in spare time 
— or fulltime in a high-profit business of your own. Hundreds 
we've trained have done it. So can YOU! All tools plus profes- 
sional Key Machine given you with course. These plus prac- 
tice materials and equipment plus simple, illustrated lessons, 
plus expert supervision, plus business building guidance will 
enable you the KEEP THE MONEY COMING IN I Ideal for re- 
tirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's in Locksmithing for you — how Foley-Belsaw's Master 
Locksmith-approved training can give you the skill you can depend on 
to EAfIN IvIORE — ENJOY LIFE MORE 





fio Exf^ Included With Your 
Cost •' Locksmith Training 

BUROLAR 
ALARM 

■nd ucunrrv 

, training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training, 

ADVANCED Locksmithing! 
How to change combinations. In- 
stall and service Sate, Vault and 
Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work. 




If LOCKSMITH ! 



ALL SPECIAL TOOLS 
AND EQUIPMENT INCLUDEO! 



"Btfon ennllmg I checktJ 
othtr counts and also askeJ 
for advict from stvtrat 
locksmiths in my ana. They 
all said yours was tops 
and has the most 
versatile Key 
Machine. 

"I always 
wanted to be in 
business for myself 
and now I am . . . 
thanks to 
Foley-Belsaw 
Institute 

David Fairbrolher — Dave's Locksmith Service 
Milwaukee. Wisconsin 53209 



"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329forthe first week." 
B. A. Deberry Littleton. Colorado 



"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $30 
a day. Thanks for my new start in life." 
Sam Walker Prichard. Alabama 




THIS PRO KEY 
MACHINE IS 
YOURS TO KEEP! 



TMt Pro Key 
' Mtchlne cm alone 
idil up to BOO I 
vj^ moflfft to your li}come . . . 
^ tnd II won't cott you » pan- 



ny aOn mlOi your tntnlnf. j^^^'^? 



Find Mt all abMrt it! Sand (or FREE Facts TOOAYI 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details b> return mail. DO ITTOD.4Y! 



km 



RUSH 
COUPON! 



FOLEY-BELSAW INSTITUTE 

10683 Field Bldg , Kansas City. Mo, 64111 





I 
I 
I 
I 
I 



There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



FREE 

BOOKLET! 



SiMI lor yovr 
copy totfayl 

...YOU Can Do It Too! ft ^^^^ _ _ 



Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business ol 
your own PIUS complete 
details on our 30-Day 
NO RISK Trial Offer I 




FOLEmiSAW mSTITUTE 
10683FIEL0 BUILDING 
KANSAS CITY. MISSOURI 64111 

J YES, please send me ttie FREE booklet that 
gives full details about starting my own business in 
Locksmithing, I understand there Is no obligation 
and that no salesman will call. 



Namt- 



AddriU- 



Stale. 



-Zip- 



I 



CAR CLINIC 

(ConliiiKed from page H6) 

Particles floating around in Type H 
fluid may wake (he jhiid a dark color. 
This is normal. 

If there's any chance that a C5 trans- 
mission with a lockup torque conveiier 
is accidentally filled with Type CJ 
fluid, it should be fully drained and a 
neiv filter installed before refilling the 
transmission ivith Type H fluid. Type 
H fluid is available from Ford dealers 
in quart cans that car-ry Motorcraft 
part No. XT-i-H. 



Going straight 

The grease fittings in the lower front 
suspension ball joints of my 1983 Plym- 
outh Reliant can't be reached with the 
coupler of the gi-ease gun I use. The 
reason is because of the tight space 
between the fittings and wheel rims. To 
get at the fittings to lubricate ball 
joints, I either have to buy a special 

DO YOU HAVE A CAR PROBLEM? 

J/iji/ ask Mori aboiil it. Send your question to the 
Car Clinic. Popular .Mechanics. 2.ii West STth St., 
New York. XY 10019. While letters cannot Ac 
ansHvred individually, problems that are of general 
interest u-ill be discu.ised in the column. 



adapter or remove the wheels. 

The Plymouth dealer turned thumbs 
down on another option I thought I 
had — replacing those straight fittings 
with 45° or 90° fittings. He said I 
shouldn't, and I hesitate to do so until I 
hear from you. 

You see, I have the added coverage 
contract which provides for my not 
having to pay for repair or replacement 
of front suspension components. Will 
installing offset fittings on my car nulli- 
fy this contract? GEORGE LIEBERMAN 
POUGHKEEPSIE, NY 

It doesn't matter whether it does or 
doesn't, because you can't do it. The 
straight grease fittings are pressed into 
place. Even if you manage to pull them 
without ruining the ball joints, you 
ivon't be able to install US' or 9(f thread- 
ed fittings. There's another reason to 
stick with straight fittings. They indi- 
cate when ball joints are worn. A ball 
joint is worn if the grease fitting moves 
when you attempt to wobble it back and 
forth by hand. 

This test should be done with the car 
on the ground so the weight of the car is 
resting on the ball joints — not up on a 
lift. 

If you don't uxint to buy the special 
adapter for lubricating ball joints, re- 
moving wheels every so often to get at 
the straight grease fittings isn't a tough 
job. Besides, it gives you the opportuni- 
ty to check your brakes. M 




Professionals pick Husqvarna right down the 
line. For good reason. You can too. 

Husqvarna saws for the weekend pro are 
built to run and run.They're made with the same 
major engine components as Husqvarna's pro- 
fessional saws. With electronic ignition for sure, 
easy starts and chain brake standard. 

Designed with vibration dampening and spe- 
cial silencers to do the toughest work without 
be'mg tough on you. 

For pruning, trimming, cutting and clearing, 
choose from six models. Powered and priced to 
fit your needs. 

Professional performance for the weekend 
pro. That's Husqvarna. 

©Husq^rna 

The Chain Saw Professionals. 

For more information contact Husqvarna Power Products Co., 224 Thorndale Avenue, Bensenvllle, Illinois 60106 
or see the Yellow Pages for the dealer nearest you. 



SERVICE TIPS 

■ Ford suggests that If you have a stall- 
ing, no-slart or Intermittent no-start prob- 
lenri with 3.8- and 5-liter engines, make 
sure the electric fuel pump ground wire is 
tight. (Good advice for any make of vehi- 
cle with an electric pump.) If the car's a 
Mark VII, you'll find the ground connec- 
tion on the driver side rocker, beside the 
driver's seat. If It's an LTD or Marquis, the 
connection is on the passenger side rock- 
er, beside the passenger seat. If you have 
a T-Bird or Cougar, look under the pas- 
senger seat on the floor pan. 

■ That ringing you may hear from a 1 985 
or 1986 Pontiac Grand Am between 40 
and 45 mph is probably being caused by 
the speed sensor heat shield vibrating 
against the transaxle case. TSB 86-6-3 
tells the dealer to bend the shield away 
from the case about ^/,e of an inch. 

■ Nissan recently started installing heat 
shields on batteries of 300ZX models to 
prevent high temperatures that develop 
under the hood from harming the battery. 
You can get one from a dealer for your 
1984 or 1985 car by using part No. 
74780-1 9P00. 

■ If you find your 1985 Charger or Tur- 
ismo power steering harder to maneuver 
than it should be or it takes effort to 
straighten the wheel after a turn, ask your 
dealer to look at Chrysler TSB 19-01-85. 
It explains how to get the lower universal 
joint on the steering shaft away from the 
tow plate. 
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Motorsports 





BY STEVE POTTER 



Detroit goes racing 




GTP March powered by a Buick V6 turbo has over 900 hpl 



In Zuffenhausen, Germany, 
and to the south in Maran- 
ello, Italy, two of the fore- 
most European high-perfor- 
mance automakers, Porsche 
and Ferrari, are preparing 
assaults on Indianapolis in 
1987. This season, there's 
plenty of excitement brew- 
ing on the Indy car racing 
scene, and much of it courte- 
sy of two Detroit automak- 
ers, Buick and Chevrolet. 

The first CART/PPG Indy 
Car World Series race won't 
be held until April 4 at Phoe- 
nix, but now is the time of 
year when Indy car teams 
are busy in their shops and at 
track tests, completing the 
technical development each 
team hopes will bring it suc- 
cess in 1986. 

In two months at Phoenix, 
look for the competition de- 
but of the Chevrolet-Ilmor 
racing engine, which began 
serious dyno testing last 
summer and ran in one of the 
Penske team's March 85C 
chassis last October. 

That new turbocharged 



2.6-liter V8 has been devel- 
oped for Chevrolet by Ilmor 
Engineering in England. De- 
signed by a pair of former 
Cosworth engineers, the 
new Chevy is a "pure" (not 
stock block) racing power- 
plant. In its general layout, 
it resembles the engine that 
has dominated Indy car rac- 
ing for the past decade — the 
Ford-Cosworth DFX. 

The Chevy, which will be 
used exclusively by the 
Penske team at first, is said 
to enjoy a 50-hp advantage 
over the 720-hp output of a 
Cosworth. But Cosworth 
has implemented a special 
high-rev kit that extends the 
red-line for its engine up to a 
dizzying 12,500 rpm, and 
cuts the Chevy's predicted 
power advantage in half. 

Last year, cars with the 
production-based 3.4-liter 
Buick V6 Turbo dominated 
qualifying at Indy, but 
proved unreUable in the 
race. The Buick will be back 
again at Indy in May. If the 
engineers have been able to 



find some added reliability 
over the past year, the Buick 
may well be the engine to 
beat at the Brickyard. 

Here's why. The rules 
grant the Buick an 800-cc 
displacement advantage 
over the pure-bred racing 
engines because the rocker- 
arm, 2-valve cylinder head 
design of a conventional 
American production engine 
does not breathe as well as 
the double-overhead-cam, 4- 
valve design used on the 
Cosworth and new Chevy. 

There's another factor in 
the power equation — turbo- 
charger boost levels. In a 
turbocharged engine, power 
is a function of how much 
pressure the turbo gener- 
ates in the intake manifold as 
well as engine size, speed 
and valve train. In Indy car 
racing, boost is legislated. 

Under CART rules all en- 
gines are limited to a mani- 
fold pressure equal to 48 
inches of mercury. With 
equal boost, the Buick's dis- 
placement advantage isn't 
enough for it to match the 
horsepower of a 4-valve rac- 
ing engine. But at Indy, the 
sanctioning body (USAC) 
permits the production- 
based Buick a 19-percent ad- 
vantage in turbocharger 
boost over the Chevy-Ilmor 
and Ford-Cosworth. 

That boost advantage for 
the Buick was translated 
into perhaps an additional 
100 hp for 1985 pole-sitter 
Pancho Carter when he 
made his qualifying run. 
This year, March Engineer- 
ing will run a factory car at 
Indy, one of half a dozen 
Buick-powered entries. 



While Indy is the only 
track on the PPG circuit 
where the Buick looks like a 
winner, Buick is a partner in 




Fuel-Injected Buick V6 will pow- 
er American Racing Series. 

a new racing series designed 
to provide a training ground 
for future Indy stars. It's 
called the American Racing 
Series, and it is designed to 
provide a bridge between 
the 180-hp Volkswagen- 
powered Super Vees and the 
750-hp Indy cars. 

To keep costs down, the 
series uses cars of identical 
specification — a modified 
March F3000 chassis, 
dubbed a Wildcat — fitted 
with a normally aspirated, 
400-hp Buick V6. 

Buick will also continue its 
involvement with Phil 
Conte's IMSA Camel GT 
team. An intercooled, gaso- 
line version of the turbo- 
charged V6 makes Conte's 
March GTP cars the most 
powerful machines in sports 
car racing. Because IMSA 
has no boost limitations, the 
Buick produces better than 
800 hp at race boost and in 
qualifying trim pumps out a 
staggering 940 hp! IM 




The March Formula 3000 chassis with a 400-hp Buick Vb will provide 
a large step up to the 750-hp IrKly cars. 
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The forecast calls for 




Thunderbird 







c up — TogcihtT wc call save lives. 



On the road, an impending storm 
presents a special chiUlenge — one 
the driver of a Tliunderbird is well- 
prepared to accept. 

TliLinderbirds electronically fuel- 
injected engine provides the power 
Steel-belted radial tires and rack 
and pinion steering provide the 
grip.And for further stability' and 
road control,Thunderbird's shape 
helps reduce front and rear lift. 

Inside, you'll hnd tlie ap{X)intments 
of a true driver s car.Tliunderbird's 
airflow mimagement reduces wind 
noLse iuiti helps keep die windows 
clean. Seating iireas pro\'ide lateral 
sup{:x)rt for cornering. And to 
minimize tlie time your e\'es are 
off die road, die instalment cluster 
provides vital informadon at a glance. 

Of course,Tliunderbird does 
have its limits; it cant predia die 
weadier It can, however, make 
dealing vvidi a storm a litde easier. 
You can drive a Tliunderbird at v'our 
nearby Ford Dealer Have a nice day 

3-Year Unlimited Mileage 
IK^rranty. 

Tlie new 3-year unlimited mileage 
warrants' covers major jxjwertrain 
com^xjnents on 1986 Ford cars, 
^tirrantv' Is limited and certain 
deductibles applyAsk to see die 
3-year unlimited mileage warranty 
when you see v our Ford Dealer 

Best-built American cars. 

"Qualitv- Is Job 1. "A 1985 survev' 
established diat Ford makes die best- 
built American cars.Tliis Ls based on 
an average of problems reported by 
owiiers in a six-mondi jxericxJ on 
1981-1984 models designed and built 
in die U.S. 



Have you driven a Ford., 
lately? 




iterial 




DRIVE REPORT- 



CORVETTE ROADSTER 



The first drop-top Vette 
in a decade will set the 
pace at the Indy 500. 

BY MICHAEL LAMM 
Contributing Editor 



The mdst fun convert ihle 1 've ever 
(li-iven is tho 198<5 Corvette mul- 
ster (C'lu'vrok't calls it a road- 
ster, but it does have n)ll-up w indows, so 
strictly speaking, it s a convertible.) The 
fun part has to do with the feelinj^s you 
KOl in any convertible: the openness, the 
free<loni, the sunshine and communion 
wit h nature. But more than that, in this 
soft top there's a remarkable extra mea- 
sure of handling, performance, road- 
ability and cooperativeness, plus per- 
sonality and style. 

Most cars sacrifice a lot in terms of 
handliiijr when they yo topless. That's 
b(K.'au.st' the roof of a coupe adds consid- 
erabl^ structural streufrth. My own jwr- 1. 



Top mechanism is just like that on old Vettes 
—entire top disappears under the deck lid. 

sonal car, a like-new 1967 Camaro RS 
convertible— a car I love dearly— has a 
noticeable amount of front-end shake 
and sometimes tends to porpoise down 
the road. That's partly because it's engi- 
neered for a very soft, compliant ride, 
but also because the early Camaro 's 
body sti-ucture simply isn't all that stiff. 

This new Conette roadster, though, 
uses a modified version of the Vette 
coupe's v«'ry rigid uniframe. It compen- 
sates for the loss of the roof stnjcture by 
adding reinforcement and gusseting 
in eight strategic places, including a 




Chevy calls It a roadster, but the roll-up 
windows technically make It a convertible. 

hefty X-member under the passenger 
compartment. 

The roadster also rides on the Z-Sl's 
9.5-in. alloy wheels, but its spring rates 
and sht)ck valving put its ride and han- 
dling somewhere between the coupe's 
Z-51 package and the base car: firm but 
pleasant on all but very i-ough road sur- 
faces, yet virtually without i-oU and su- 
l)erbly stable in high-speed cornering. 

The Z-51 handling package isn't avail- 
able for the roadster, but it really 
doesn't need it. The roadster hantlles su- 
perbly as is— much better than any 
(Please liirii to jmge liii) 
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MEUPTOKQDL 



SURGEON 



GENERAL'S 
Iv Reduces 



WARNING: 



I Smoking 



Mild: 

00m^ Fill 



lilds Kings, 10 mg. "tar". 0 .7 mg. nicoiine; 
Filter Kings, 16 mg. "tar". 1 .0 mg. nicotine 
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THE KLM SYSTEM COMPLETE 




The Star Performer 

KLM's SBR-6100 is a totally new concept in satellite integration. With Its full 
function remote control the SBR-6100 combines total-recall memory, a syn- 
thesized stereo tuner, and a computerized dish positioner all Into one sleek unit. 

Total-recall memory automatically selects the dish position, stereo selection, skew, 
and polarity for any channel on any satellite, all at the touch of a button. 



Cc)1986 KLM ELECTRONICS. INC 603 Moore Rd . Port Washington. Wl 53074 USA In California call (805) 541-2766. In Wisconsin call (800) 472-0888. Nationally call (800) 228-1926 



CALL OR WRITE YOUR NEAREST KLM DISTRIBUTOR • Catribain Satalllta-P 0. BOX 356. Grand Cayman Island. British WesI Indies. (809) 949'4300-Owen Scolland-Carhtwan Islands* EnlanainniBiit Marligting- 11231 
Southwest Freeway. Houston. TX 77031, (713) 495-5200- Larry Parker-Texas, Arkansas. Oklahoma. Louisiana • Frizzell SaiellitB-4590 Excelsior Rd,. Eureka. CA 95501. (707) 444-9221 -Mr. Carrol Friziell-Norlhern 
OA. Coastal • (iaill lnnrriational-60-F 2nd St.. Deer Park. NY 11728. (516) 242-2155-Harold and Dave Galit-New York • Hallmark TV/Vli)ao-192 S Indian Ave , Palm Springs. CA 92262. (619) 325-9661-Ken Parker. 
Tom Penn-Paim Springs. California • Home S»tellTte-8715 N, 78lh Ave.. Peoria. AZ 83545, (602) 979-1693-Dan Barnes-Anzona • K-TECH-Bldo, 1 Gilmore Industrial Park. HWY 79 f*orth. Birmingham. AL 35215. 
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All KLM systems come standard 
equipped with the time-tested 
black radar mesh antennas. You 
have a choice of 6, 8, and 11 -foot 
sizes. The 8 and 11 -foot antennas util- 
ize an aircraft-quality perimeter 
cable to secure the critical para- 
bolic shape. 



T: 



he H2H is a true horizon-to-horizon 
mount. With this mount, your sys- 
tem has a full 180° of rotation. The 
mount is fully factory-assembled, 
and its design is impervious to icing, 
having been tested repeatedly at 
-50° F. 



In one container, everything you'll 
need from mount and antenna, 
feed horn and amplifying assembly, 
v\/eather-sealed cable and tuner/ 
positioner control station. You will 
note from the illustration that all ma- 
jor components are factory pre- 
assembled. 
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A Low Cost, 

High -Quality Option 

The KLM Sky Eye X is available in 
either single or Block Downconver- 
sion. Every aspect of satellite and 
channel selection is at your fingertips. 
The lighted dial and clearly desig- 
nated control knobs make tuning easy 
and positive. 

The Aimer II is semi-programmable, 
lov»/-profile, and completely self- 
contained with a built-in power supply 
Exclusive fast pass allows you to input 
any satellite location in less than 12 
seconds. 



Electronics Inc. 
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It's Unanimous 

(Even the competition says ESCORT'S tlie one to beat) 



It's easy to see who sets the pace in radar 
warning. Just read all the detector ads. Most 
of them claim to be as good as ESCORT. A few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 

A modem classic 

ESCORT was a radical piece of electronic 
engineering in 1978 when It was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and Driver 
magazine said, "...the radar detector concept 
has finally lived up to Its promise." 

Since then, our engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside. 

Standard of comparison 

Now. when experts refer to the high-water 
mark in radar protection, they automatically 
turn to ESCORT In March of this year. Car and 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as the reference against which the 
performance of the others would be measured. 
ESCORT scored 412 points in the final rating, 
compared to 274 for the highest-finishing 
remote, '^ou might say the comparison showed 
that there is no comparison. 

A gilt-edged reputation 

Seven years is a long time in the radar 
warning business, but there is no shortcut to 
a good reputation. Car and Driver said, "The 
ESCORT radar detector Is clearly the leader 
In the field In value, customer service, and 
perfdnnance..." 




These excerpts were taken entirely from 
advertisements for other radar detectors. 



So it's easy to understand why other de- 
tectors would try to stand in our limelight. 
ESCORT has seven years worth of credibility, 
the one quality that money can't buy in this 
business. 

Check our references 

Credibility doesn't come from extravagant 
claims. It comes from satisfying customers. 
You probably know someone who owns an 
ESCORT (nearly a million have been sold). So 
ask about us. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry. Ask if our radar warnings always 
come in time. 

ESCORT'S reporting system combines an 
alert lamp, a variable-rate beeper that distin- 
guishes between X and K band, and an analog 
meter, all to give an instant indication of radar 
strength. Ask if our warning takes the panic 
out of radar. 



ESCORT is sold in one place only, the 
factory that makes it. This lets you deal directly 
with experts. Any of our staff of over 60 sales 
people will be glad to answer any questions 
you may have, about ESCORT or about radar 
in general. 

We've been solving people's radar problems 
since 1978. How can we help you? 

Try ESCORT at no risk 

Take the first 30 days with ESCORT as 
a test. If you're not completely satisfied 
return it for a full refund. I'ou can't lose. 

ESCORT is also backed with a one year 
warranty on both parts and labor. 

ESCORT $245 ( OH res. add $13.48 tax) 

Slightly higher in Canada 

TOLL FREE 800-543-1608 



VISA ! ''M M i ^i i;* 



By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 

ESCORT 

RADAR WARNING RECEIVER 

Cincinnati Microwave 
Department 100-068-A14 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 



Tune in "Talktalk." the satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 

e 1985 Cincinnati Microwave. Inc. 
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SATELLITE TARGET 




Star Wars' laser to undergo test 



Laser beam tracking and fir- 
ing will be tested on board 
the Space Shuttle sometime 
this year by the Strategic De- 
fense Intiative (SDI) space- 
based missile defense pro- 
gram. 

SDI has reserved the 
Shuttle and the European- 
built Spacelab module to 
demonstrate tracking and 



pointing capabilities neces- 
sary for future U.S. satellites 
to destroy Soviet ballistic 
missiles in flight. During the 
mission, laser beams fired 
through a window in the Spa- 
celab module will strike one 
or more large mirrors mount- 
ed on a Spacelab pallet, then 
be reflected toward satellites 
or other targets. 



Targets that are under 
consideration include the 
German ERNO SPAS Shut- 
tle pallet satellite released 
during mission seven or the 
Goddard Space Flight Cen- 
ter Spartan satellite used last 
June. Researchers are also 
considering aiming the beam 
earthward where ground- 
based sensors could deter- 



mine the potential for actual 
battle lasers which would en- 
gage Soviet missiles shortly 
after lift-off, while the war- 
heads are still in the lower 
reaches of the atmosphere. 



Editor Dennis Eskow 
AssisMni Editor Ted Francis 
Contritiutors Michael Fillon. Marjorie 

Carmclia. Chris Mitchell. Ken Sanders. 

Jack HamrTTOnd 
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RECREATION 



Sea Journey 

Epcot Center's "Living Seas" 
exhibit offers visitors a scien- 
tific as well as entertaining 
journey through a replica of a 
Caribbean coral reef. The 
main tank is 200 feet in diam- 
eter and 27 feet deep and 
features 2000 tropical fish, 
dolphins and sharks. Visitors 
will view live presentations 
recorded by a camera 
aboard a submersible and 
visit Seabase Alpha, an un- 
dersea research center. 



ROBOTICS 



A firefighter 
witfi mettie 

Ro-Veh usually disarms 
bombs, but here (below) it's 
outfitted with a thermal im- 
age camera and hose con- 
nections for fighting fires. Ro- 
Veh can climb stairs and can 
pick out a human form in a 
smoke-filled room 
with its infrared 
sensors. 




SOLAR POWER! 



New space 
soiar cell 



PRIMARY 
REFLECTOR . 



SECONDARY 
REFLECTOR 



The gallium arsenide solar 
cell (above) in a special re- 
flector will pro- 
duce 100 times 





W0k 



INCIDENT 



the power of a silicon cell. 
NASA is testing the gallium 
arsenide reflector on a future 
Shuttle launch. 




Quick! 
A mirror 

LaJet Co. of Texas is produc- 
ing a snap-on reflective cov- 
er for solar concentrators. 
Mirrored surfaces degener- 
ate due to wind and grit. They 
are easily replaced with a 
thin film of fit-all reflective 
mylar (above), solving a vex- 
ing of solar energy problem. 



ASTRONOMY 




Star dishes 

Caltech s Millimeter Interfer- 
ometer is made up of three 
24-foot antennas which can 
be moved on tracks to focus 
on planets, stars, interstellar 



molecular clouds and galax- 
ies. The array produces high- 
definition pictures of astro- 
nomical bodies. The radio 
telescope Is viewing the Ori- 
on Nebula with hopes of re- 
cording the birth of a star. 
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Electron ray 
space tested 

Besides lasers, the Strategic 
Defense Initiative is expect- 
ed to use futuristic weapons 
such as a satellite-smashing 
electron beam (drawing at 
right). Sandia Labs has pro- 
duced the first electron beam 
using RADLAC II, its induc- 
tion linear accelerator, the 
highest powered in the Unit- 
ed States. The program, 
sponsored by the Air Force 
Weapons Laboratory and the 
Defense Advanced Re- 
search Projects Agency, is 
aimed at producing electron 



OPTICS i 



Laser tracks 
satellites 

The Royal Greenwich Obser- 
vatory is using a laser light 
pulse (right) to monitor the 
Earth's rotation. The laser 
generator, called Satellite 
Laser Ranger, monitors the 
three passes a day of La- 
geos, the laser geo-dynamic 
satellite launched in 1976. 
Lageos gathers information 
on the Earth's rotation, ge- 
ometry and surface changes. 
Ranger, the most accurate 
laser measuring device in the 
world, is used to demon- 
strate the correlation be- 
tween the global wind pattern 
and Earth rotation speed. 



Magnetic 'eye' 
aids diagnoses 





beams of sufficient power 
and stability to supplement 
current direct-energy beam 



weap- 
ons. When 
successful, a 



single electron beam pulse 
delivered to a target would 
result in total destruction. 




Lighting the flame of Liberty 




When the Statue of Liberty is 
relighted in July 1986, a new 
lighting scheme, based on a 
sculptor's ideal and ad- 
vanced General Electric met- 
al halide multivapor lamps 
(above left), will bathe the 
statue. Two new lamps will 
be used: One projects a cool 
white light that emphasizes 



the folds of Liberty's robes 
and the other throws a warm- 
er light that complements the 
statue's green surface patina 
(above right). At night. Liber- 
ty will appear to be basking in 
sunlight. The lamps are ener- 
gy savers, costing less to run 
than the lamps in Liberty's 
original torch. 



The Nuclear Magnetic Reso- 
nance scanner (NMR) is en- 
abling medical personnel to 
"see" the body's soft tissues, 
ordinarily invisible to X-rays, 
ultrasound and C.T. scan- 
ners. The Nf^^R produces de- 
tailed images on a monitor 
(right). A patient (left) is 
wheeled inside the NMR's 
superconducting cryogenic 
magnetic bore (10,000 times 
stronger than the Earth's 
magnetic field). The magnet 
excites the body's hydrogen 
atoms and translates the 
reading into a visual image. 
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More than 
a bag of wind 

Advanced technology is go- 
ing into Goodyear's GZ-22 
airship (above). The first air- 
ship with 420-hp turbine en- 
gines and ducted fan props 
allowing it to move straight 
up and down, it will also fea- 
ture a new car (above right) 
10-feet longer than current 
cars. The car will hold nine 



passengers instead of the 
current six. GZ-22 will fly 15 
mph faster than the discon- 
tinued GZ-20 operating for 
the last 25 years. 



Testing, 
testing 

Lockheed's High Technology 
Test Bed aircraft (below) has 
set three short takeoff and 
landing "time-to-climb" re- 
cords. The C-130 is used to 
validate aerospace systems 
concepts using advanced 
displays and telemetry. 



MARINE 



Oil rig melts exterior ice 



The first semisubmersible 
Arctic oil rig (below) is head- 
ed for duty off Norway. Heat- 
ed, enclosed work areas pro- 
vide crewmen with a 
shirt-sleeve working environ- 
ment despite below-zero 



temperatures and 125-mph 
winds. The helideck and un- 
derside are also heated to 
thwart rig-sinking ice buildup. 
To move the rig, pontoons 
are filled with air and the rig is 
towed from drilling site. 





Happy birth- 
day, big boy! 

The first of 50 mammoth C- 
5Bs (above) bought by the 
Air Force is set for delivery. 
The updated version of the 
G-5A incorporates an im- 
proved wing, improved G,E. 
engines, tougher aluminum 
alloys and state-of-the-art 
avionics. The C-5B is capa- 
ble of transporting two M-1 
battle tanks, operating from 
unpaved airfields and un- 
loading and loading outsized 
cargo from each end. 



AEROSPACE 



Space factory 
set 



NASA has commissioned 
Space Industries Inc. to build 
and deploy an Industrial 
Space Platform (above) 
The platform will mea- 
sure 35 by 1 4.5 feet. The 
ISP, scheduled for de- 
ployment by the Shuttle in 
1989, will conduct experi- 
ments in pharmaceuticals. 



crystal creation, alloys and 
biochemistry, 



Cocicpit array for l-lermes set 



The cockpit for the French 
Hermes manned shuttle craft 
is based on Aerospatiale's 2- 
crew integrated flight station 
developed for Airbus Indus- 
trie's transport aircraft. The 
Hermes panel incorporates 
five wide-screen cathode ray 
tube flight instruments. 




POPUl>\R MECHANICS • FEBRUARY 1986 



MILITARY 



These moving 
targets do 
much more 




Boeing-Goodyear and Mar- 
tin-Marietta-Caterpillar Trac- 
tor recently unveiled their 
versions of Hard Mobile 
Launchers: nuclear-blast- 
hardened vehicles designed 
to keep small ICBMs on the 
move and out of enemy 
sights. The Boeing-Good- 



year vehicle (above) is 92 
feet long, 12 feet wide and 6 




feet high and is equipped 
with two diesel engines driv- 
ing 14 all-terrain wheels at a 
top speed of 60 mph. The 
Martin-Caterpillar vehicle 
(left) is 85 feet long, 12 feet 
wide and 8.5 feet in height. 
The Air Force is expected to 
develop one of the designs . 



Field soldiers' tank killer 



A vehicle for 
all reasons 

The French Army's Ultrav- 
M11 ultralight, armored, 4- 
wheel-drive vehicle (above) 
is designed to operate day or 
night in nuclear or chemical 
environments. The Ultrav 
can be rigged for amphibious 
propeller propulsion within 
two minutes. It can be carried 
by airplane or helicopter and 
is air-droppable. Along with 
the Milan antitank system, 
the Ultrav could be put into 
action to stage behind-lines 
tank ambushes. 



The Milan antitank system 
(right) may be the field sol- 
dier's best defense against 
the tank. The infrared guided 
missile replaces the 1000- 
yard Dragon, which lacked 
the penetration to disable the 
newer Soviet tanks. The op- 
erator aims at the target and 
presses the firing button. He 
sees a luminous moving spot 
in his sight that reproduces 
the missile's trajectory. Cnce 



IR SIGHT 



the missile is launched, the 
operator maintains the sight 
aimed at the target until im- 
pact. The Milan antitank mis- 
sile is automatically slaved to 
the line of sight. 




GU/DANCE 
ELECTRONICS BOX 




Drone 
hauls tows 




Northrop's Chukar II aerial 
target vehicle (above) rock- 
ets from a British vessel car- 
rying two tow-bodies on its 
wingtips. Tows contain miss- 
distance measuring devices 
and target simulators and are 
deployed 600 feet behind 
the drone to reduce the 
chance of damage. 



Coffee, tea 
or refueling 



Boeing Vertol has achieved 
the first in-flight refueling of a 
U.S. Army Chinook helicop- 
ter. The test employed a CH- 



47D and an Air Force HC- 
130 tanker (below). The 
CH-47D approached the HC- 
1 30 from behind and inserted 




a 38-foot retractable com- 
posite fuel probe into a 48- 
inch-diamefer drogue at- 
tached to the HC-130's 
76-foot line. Fuel was trans- 
ferred through the HC-130's 
fuel line into the fuel probe 
located along the CH-47D's 
side. The refueling took 
place at 5000 feet at 120 
knots. At 150 gallons a min- 
ute, it took 6 minutes. J^L 
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The Promise. 

Renault's European technology brings high style to 
Encore's engineering. 
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The Proof. Encore Electronic 

'Flu,' 1986 Knc:or(' is easy to look at, especially when seen through Renault's LCI) 
(liquid crystal dis[)la>:) instrumentation. It's a bright, clear display tiiat tells you 
things you never knew about your Encore. The ehictronic mstrunu;nt cluster feat ures 
LCD readouts for speedometer, a gra{)h bar tachometer, hiel level gauge, and a trip 
computer dis[)laying remaining hiel, distance to empty average fuel consumption, 
outside tfimpf^at ure, distanc-e traveled and average speed. There's even more to see in 
/pHAHHH tlie 1986 Encore: New standard features such as a restyled front 
3/!)U£!iH end, brighter halogen headlamps and improved electronic fuel 
injf.'Ctifjn for better fuel economy 41 MPG MWY, 35 MPG CITY.* N(nv oj)tions include 
Acf:usfjund by Jensen, a premium 6 speaker system, and tilt steering wheel. Renault 
Encore's European t(?chnology Built in America with 5/50 Plus, Americas best 
small car protection.** Visit your Renault dealer; "Jf^ f]i 1^ J 7% T TT T 
test the proof behind our [)romises in the 1986 mm Iml A% I I I .| 

, f I *Use EPA est tor comparison Your results may differ ^L^^^^^^^^B^ ^^^^^ ^^^M^^ 



Encore Electronic. (BasedonUlrtreengme. w/4-spd man trans) 
50 000 mites Limited warranties Certain restrictions apply See your dealer for details. 
Buy or lease. From American Motors. ■ Safety Belts Save Ijves. 
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THE ONE TO WATCH 




751fearsOf 
Naval Aviation 

From the vast oceans of Earth to the deep darkness of space. 
Navy aviation has reshaped the world since its start in 1911. 



BY DENNIS ESKOW, Science/Technology Editor 



We had shown the world we 
could dominate the high 
seas. And we had proven to 
ourselves that we could take to the 
skies. But on that cool winter morning 
of Jan. 8, 1911, America was on the 
threshold of opening an entirely new 
frontier in national defense. A few sec- 
onds after 11 a.m., about an hour after 
the early morning fog burned off, Eu- 



Photo montage depicts Lt. Theodore 
G. Ellyson, the first nava^ aviator. 
Ellyson flew the biplane making a 
tal<e-ofr, shown in the center of the 
montage. Above, with its tail facing 
us, is the first Navy blimp. Above it is 
the Shenandoah, the first naval rigid 
airship. Navy pilot Bruce McCandless 
Is shown flying NASA's rocket chair. 
The battle (bottom) is Pearl Hart>or 
at the start of World War II. 



gene Ely flew a Curtiss Pusher over 
San Francisco Bay. From about 500 
feet he spotted the deck of the armored 
cruiser USS Pennsylvania as she 
bobbed in the water. The ship sported 
an odd-looking platform at her stern, a 
slightly upward sloping "boardwalk" of 
wood planks elevated on posts atop the 
deck. Ely gently pushed down the nose 
of the airplane and brought her down on 



Aa PHOTOS COURTESY OF U S MA VAL AVIATION HISTORY OFFICE 
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the deck. He was 
greeted by exuber- 
ant officers and 
crew, and after a de- 
briefing, he climbed 
back into the pusher 
and took off at 11:58 a.m. for Selfridge 
Field, San Francisco. This stopover 
was the earlie.st demonstration of the 
potential for aircraft carrier opera- 
tions. It was the dawn 
of naval aviation. 

The official start of 
naval aviation is re- 
corded as May 8, 
1911, when the first 
officer in charge of 
aviation — one Capt. 
Washington I. Chambers — put in req- 
uisitions for two Curtiss biplanes. But 
the Navy has reserved all of 1986 to 
celebrate the diamond jubilee of Navy 
flying. Actually, the 
age of the Navy's air 
operation could even 
be greater than 75 
years. 

As early as 1898, 
when Teddy Roose- 
velt was assistant 
secretary of the Navy, a board was 
appointed to investigate the claims of 
one Samuel P. Langley. Prof. Lang- 
ley's invention was called The Aero- 
drome. It was a ^Hv"."""*., 
powered flying ma- 
chine that could al- 
legedly be shot into 
the air by a set of 
springs mounted on a 
track. Two trial 
launches were made 
from atop a houseboat in 1903. The 
plane went into the Potomac River both 
times. Roosevelt was a stubborn be- 
liever and he continued pushing the 
idea of short takeoffs 
for aircraft — as from 
a ship's deck, for in- 
stance. He made lit- 
. ' il tie progress during 

his own administra- 
tion, but his hand- 
picked successor, 
William Howard Taft, was sitting in the 
White House the day Ely made the first 
"carrier" takeoff and landing. 

Ely was a civilian, but the Navy, 
even before ordering 
its first plane, began 
training Lt. T.G. El- 
lyson as a pilot in De- 
cember 1910. Over 
the next decade, the 
growing ranks of 
Navy aviators would 
pilot the first flying boats, make the 
first successful catapult takeoff from a 
ship's deck — confirming Langley's the- 
ories — and fly the service's first nonrig- 



86 








J. ' 



\\r\jm 





POPULAR MECHANICS • FEBRUARY 1986 



8; 



a;erial 



NAVAL AVIATION 









Banshee jets |top) were among 
first Navy combat jets. The ad- 
vanced F-18 (center, above) is 
shown flanked by an Iriquols 
river patrol helicopter (left) and 
a fleet of Stallion freight-haul- 
ing helicopters. The choppers 
were Vietnam vets. The F-18 is 
the newest plane in the fleet. 
Navy aviation has strutted its 
stuff in the space program. 
John Glenn, a Marine, was the 
first American in orbit. He's 
shown entering space capsule 
(right). Neil Armstrong (far 
right), first man on the moon, 
was a naval aviator. Squadron 
insignias throughout the story 
represent units whose emblems 
depict a variety of action, from 
attack to rescue. 



id airship. Unroman- 
tically (liihlicd thi- 
I)N-i. the airshi)) 
could liardly K^t aii - 
borne in its early 
tests. Hut l)y 192:; 
out- Navy crews were 
flying- the fii-st rijiid airslii)) in the I'.S. 
Fleet, the SlicHdiidtiali. a |)i()neei'iiiji' 
vessel in the use of helium in.stead of 
hydi'ogen. Airships would go on t(v be- 






come the major look- 
outs for defensive 
lleets. and they wen- 
even used exj^eri- 
nientally to launch 
;nul ealch in midair 1- 
man militai'y |)lanes. 

While the haiidiinj; of tlyinu machines 
at sea was bi'cominir a |)uri' .science, 
naval e.\i)erimentei's were pushing 
their new machines foi- all sorts of 




ca|)ahilities. In l-"i'h- 
ruary Lt. .I.H. 

Towers re|)orte(l 
that j)lanes ))ractic- 
injr at the (ruantana- 
mo Hay base in ( 'uha 
had enjraged in suc- 
cessful targi't homl)in.i; run 
feet. His unit al.sn took the 
photogra))hs of a fleet and u; 
radios in cock|)its. 




- fn im 1(100 
first aerial 
;e(l the (Ir.st 
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NAVY 





Experimental naval aircraft 
Include the Harpoon Missile- 
equipped Orion (above) and 
the Bell Textron tilt-rotor 
plane (left). The aircraft carri- 
er IMimltz Is shown at sea be- 
low, with a squadron of fight- 
er planes passing over. 



f 




ll all came lo^vlli- 
ei- in July l!tl!t w hfii 
the coal-carryinji: 
ship jHpifcv was 
ti'ansfornu'd to the 
nation's first aircraft 
carrit'i' and reconi- 
missioned the lISS LdHf/Ici/. Until the 
commissioning of the //((«<//<//, Navy 
aviation li\ ed out of a suitcase, flyinj!: 
from land bases and jury-rigged ships. 




During the First 
World War, naval 
airci'aft were used 
mostly to follow ship 
c(jnvoys and bomb 
enemy subs. 

Toward the end of 
the war the Navy took delivery of its 
fir.st Navy-Curtiss (NC) aircraft, fore- 
runners of long-i-ange fighter-bombei's. 
In 1919 three NCs took off from liocka- 




way Beacli, New 
York, on the first 
trans-Atlantic flight. 
Two ])lanes landed at 
sea and wei'e picked 
up. A Uiird landed in 
the Azores. 

The post-wai' years saw rapid e.xpan- 
sion of naval aviation, which jjroved to 
be America's saving grace in World 
I Plvdxi tiini III juifii' I'l-O 
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Sleek new bodywork, enhanced performance and advanced 
technology are making imports more desirable, and expensive. 



BY RICH TAYLOR, Contributing Editor 



The era when "import" 
and "economy car" 
were synonymous is 
long gone. Sure, you 
can still f'md a few low- 
priced imports, and 
more are on the way (see hivasioii OfTlieMicrocars, 
page 95). But foi- the most part, imports have moved 
upmarket, offering more luxury, more performance. 




TOYOTA CELICA 



more sophisticated gadgeti-y and more prestige, all 
for more money, of course. 

Carmakers are still competing fiercely, but for the 
most part they're competing with new and exciting 
hardware, not lower prices. For people who like cars 
(and can afford them), the late-'8()s will mark a golden 
era in imported car design. 

Here's how the importers' offerings stack up for 
1986, arranged in order from the largest automobile 
importer, Toyota, to the smallest, 
Pantera. 

Toyota 

Toyota sells half a million cars in 
the U.S. each year, more than any 
other import car company. All its 
models enjoy minor changes for 
1986, but only the Celica and Supra 




HONDA ACCORD 
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are radically different. 

The big news is the 
all-new Celica. The Ce- 
lica is now front-wheel 
drive, with a 2-liter, 4- 
cylinder engine rated at 
up to 135 hp "in the 16-valve GT-S 
version. The Celica is still a 2+2, but 
the styUng is now very aerodynamic, 
with flush glass and rounded corners. 
The notchback looks something like 
Subaru's XT, the fastback something 
like the Mitsubishi Cordia. Both will no 
doubt be tremendous hits, especially 
with a base price of just $9000. 

Toyota's big sports machine, the Su- 
pra, is equally new. The twin-cam inline 
Six has been enlarged to 3 liters, the 
chassis has been redone — though it re- 
mains rear-drive — and the body has 
been restyled to look remarkably like 
Mazda's new RX-7. Both sets of design- 
ers were obviously daydreaming about 
Porsche's 944, but Mazda got the KX-7 
to market first. It will be interesting to 
see which 944 clone is more popular. 

Honda 

After revamping almost their whole 
line in 1985, Honda's engineers have 
been relatively quiet for '86 . . . at least 
by Honda standards. The trend-setting 
Accords have been redone. The body is 
all-new and more aerodynamic, though 
very similar in appearance to the 1985 
model. Power is by a fuel-injected 2- 
liter Four. 



The Prelude shares the new fuel- 
injected engine and becomes a rocket 
ship in 110-hp Si trim. Body color 
bumpers and rear spoiler give it an 
appearance very similar to BMW's pric- 
ey 635CSi. The Civic receives only 
minor improvements, though the mar- 
velous CRX Si fuel-injected engine is 
now available in the Civic Si hatchback. 
Nobody needs more car: it's cute, fast, 
comfoi table, durable and inexpensive. 

Acura 

This spring, Honda is introducing not 
only a new car, but 
a new company. 
Acura is the name- 
plate, and there 
will be two models. 
The Integi'a is 
based on the Honda 
Accord, but with a 
1.6-liter, double- 
overhead cam 4- 
cvlinder engine. 
There will be 3- 
door and 5-door 
hatchbacks, priced 
between $10,000 
and $15,000. 

And the second 
Acura model is the 

pricey Legend. This will also come as a 
coupe or sedan, powered by a 24-valve 
V6. Standard engine will be a 2-liter; 
optional will be a 2.5-liter. Prices for 
the Legend will range from around 



$13,000 to $20,000. Starting in 1987, 
Florida entrepreneur Norman Braman 
will import essentially the same car 
with European amenities (wood trim) 
from Britain. Code-named the Rover 
XX, the car will be built by the Austin 
Rover Group in a joint venture with 
Honda. 

Nissan 

The whole Nissan line receives minor 
restyling for '86. The BMW-looking 
Stanza and Sentra economy sedans will 
be here this spring and be called 1986'/; 




Mazda's extensively revised RX-7 sports car has Porsche-Inspired 
styling and performance. Wankel engines produce 146 to 180 hp. 

models. The boxy Stanza wagon is now 
available with 4-wheel drive, and next 
fall Nissan will unveil the Mid-4, a 
powerful V6 mid-engine, four-wheel- 
drive 2-seater, similar to Toyota's 



The Alfa Romeo Milano Is a 4-door sedan version 

of the gutsy \/6-powered GTV coupe, priced at SI 3,500. 




lustworthy MR2. If nothing else, the 
Mid-4 ought to make a wonderful mount 
for Pro Rally racers to banzai through 
the woods. 

Mazda 

The RX-7 — already considered a 
modern classic — has been completely 
redone (see Firsthand Drive Report, 
page 48, Nov. '85). The only thing left 
over from the previous RX-7 is the 13B 
Wankel rotary engine, now rated at 146 
hp. A new, sure-handling, all-indepen- 
dent suspension, vented 4-wheel disc 
brakes and a host of clever details make 
the $12,000 2-seater a delight. 

The RX-7's styling is a bland mix of 
Porsche 944 and Chevrolet Camaro, 
with just a dash of Dodge Daytona Z. 
This spring there will be a 180-hp tur- 
bocharged version that will mix 
Porsche-like performance with a 
$19,000 price tag. The 140-mph RX-7 
Turbo will be both the strongest and 
most expensive car that Mazda has ever 
offered. 

The GLC is now called by its Japa- 
nese designation, 323, and is complete- 
ly new for 1986. It's more aerodynamic, 
faster and more comfortable than last 
year's car. In the spring, the 323 will 
receive an optional turbocharged en- 
gine to turn it into a Pocket Rocket. 

The best selling 626 has a more aero- 
dynamic nose fitted with European- 
style flush headlights. There's also a 
new 120-hp turbocharged 2-liter engine 



WHAT'S IT COST? SUGGESTED RETAIL 
BASE PRICES FOR EVERY 1986 IMPORTED CAR 



ECONOMY CARS 


Alfa Romeo Milano 


$13,500 


SEDANS 




Volvo 760 GLE 


$22,960 


Yugo GV 


$3990 


Alfa Romeo Graduate $13,999 


Toyota Corolla 


$7148 


Mercedes-Benz 190E 


$23,700 


Subaru Hatchback 


$4989 


Mitsubishi Starion 


$14,829 


Mitsubishi Tredia 


$7199 


BMW 524td 


$25,560 


Chevrolet Sprint 


$5380 


Audi Coupe GT 


$15,555 


Subaru Sedan 


$7391 


Jaguar XJ6 


$32,250 


Dodge Plymouth Colt 


$5431 


Alfa Romeo GTV6 2.5 $16,500 


Chevrolet Nova 


$7435 


Mercedes-Benz 300E 


$33,900 


Toyota Tercel 


$5448 


Merkur XR4Ti 


$16,503 


Volkswagen Jetta 


$7950 


Mercedes-Benz 190E 




Mitsubishi Mirage 


$5459 


Toyota Supra 


$16,558 


Honda Accord 


$8429 


2.3-16 


$34,800 


Honda Civic 


$5479 


Nissan 300ZX 


$16,799 


Dodge/Plymouth Colt 




BMW 7351 


$38,280 


Mazda 323 


$5495 


BMW 325 


$19,560 


Vista 


$8814 


Mercedes-Benz 




Nissan Sentra 


$5499 


Porsche 944 


$22,950 


Mazda 626 


$8895 


420SEL 


$45,100 


Chevrolet Spectrum 


$6948 


Maserati Biturbo 


$26,874 


Toyota Camry 


$9378 


Mercedes-Benz 




Volkswagen Golf 


$6990 


TVR 280i 


$28,300 


Nissan Stanza 


$9649 


560SEL 


$53,300 


Isuzu l-Mark 


$7149 


Porsche 91 1 Carrera $31 .950 


Renault Sportwagon 


$9995 


Mercedes-Benz 








Jaguar XJ-S 


$36,000 


Saab 900 


$12,285 


560SEC 


$58,700 


SPORTS CARS/ 




BMW 635CSi 


$41,965 


Peugeot 505 


$12,615 


Maserati Quattroporte 


$66,710 


SPORTS SEDANS 


Bitter SC 


$45,700 


Mitsubishi Galant 


$12,699 


Bentley Mulsanne 


$102,920 


Honda Civic CRX 


$6729 


Mercedes-Benz 




Volkswagen 




Rolls-Royce Silver 




Nissan Pulsar 


$8349 


560SL 


$48,200 


Quantum 


$13,595 


Spirit 


$103,500 


Subaru XT 


$8371 


Porsche 928S 


$50,000 


Nissan Maxima 


$13,699 


Bentley Mulsanne L 


$113,860 


Mitsubishi Cordia 


$8689 


Lotus Esprit Turbo 


$52,000 


Audi 4000S 


$14,230 


Rolls-Royce Silver 




Toyota Celica 


$9098 


Lamborghini Jalpa 


$53,500 


Volvo DL 


$14,370 


Spur 


$114,500 


Nissan 200SX 


$9199 


Ferrari 328 GTB 


$54,300 


Saab 900 Turbo 


$18,695 


Rolls-Royce 




Volkswagen Scirocco 


$9980 


DeTomaso Pantera 




Peugeot 505 Turbo 


$18,740 


Camargue 


$150,600 


Honda Prelude 


$10,549 


GT5 


$55,000 






Bentley Continental 


$163,245 


Isuzu Impulse 


$10,949 


Ferrari Mondial 


$59,500 


LUXURY SEDANS 


Rolls-Royce Corniche $163,800 


Toyota MR2 


$11,289 


Ferrari Testarossa 


$87,000 


Toyota Cressida 


$16,130 


Aston Martin 




Mazda RX-7 


$11,995 


Aston Martin V-8 


$110,000 


Audi 5000S 


$18,065 


Lagonda 


$167,000 


Dodge/Plymouth 




Lamborghini 




Volvo 740 


$18,240 


Rolls-Royce Silver 




Conquest 


$13,417 


Countach 


$110,000 


Saab 9000 Turbo 


$21 ,945 


Spur Limousine 


$198,000 


All prices are manufacturer s suggested tjase prices at press lime and subiecl to change. See your dealer. 



that finally gives 
the 626 some long- 
overdue oomph. 

Next fall, Mazda 
will bring in its 
first-ever luxury 
sedan, the 929. This 
$20,000 rotary- 
powered 4-door will 
compete against 
sports sedans like 
the Toyota Cressi- 
da, BMW 325e and 
Saab 9000. Judging 
from Mazda's success in every other 
market segment, the 929 ought to be a 
popular and desirable car. 

Subaru 

After introducing all-new models in 
each of the past two years, Subaru is 
taking some time off. A new 3-door 




Saab 9000 is a big 
valve intercooled 
time. You have 




V<U spruces up its Vanagon line with bigger 
engines, rectangular headlights and 4wd. 



5-door luxury hatch with Saab's powerful 1 6- 
turbo Four, mounted transversely for the first 
to drive it to believe the performance. 

hatchback will appear this spring, with 
optional 4-wheel drive, but that's the 
only big news. Like all Subaru models, 
it will have electronic fuel injection. 

Minor tweaks include adjustable air 
suspension on 4x4 station wagons, stan- 
dard-equipment power accessories on 
the limited-production RX sedan and 
no back seats in the BRAT. This means 
the BRAT is now officially a truck, 
exempt from import restraints but sub- 
ject to a stiff 25 percent tariff. 

Volkswagen 

The tried-and-true Scirocco will be 
given a shot of horsepower come spring 
by way of a 16-valve head; the same 
engine will go in the Golf GTI in 1987. 
The Quantum, VW's version of the 
Audi 4000, will be available with 4- 
wheel drive starting in the spring. 

The time-honored Vanagon has also 
been fitted with 4-wheel drive to create 




the Syncro, while the 
Golf will get optional 4- 
wheel drive in another 
year. At that point, 
VW/Audi will be the 
first European company 
and second carmaker anywhere — after 
Subai-u — to offer 4-wheel drive on ev- 
ery model. 

Volvo 

Volvo's sports/luxury 740/760 series 
is basically unchanged for 1986. The 
traditional 240 series sedans, however, 
have been restyled for the first time in 
20 years. The boxy look is out; the 



aerodynamic look is in. The trusty 
Volvo rear-drive, 4-cylinder chassis re- 
mains basically the same. 

In 1987, Volvo will introduce a per- 
sonal/luxury coupe, reincarnation of 
the chop-top Bertone of the '70s. The 
new car will be built from the 740 Turbo 
chassis, and will be called the 780. The 
styling is surprisingly BMWish, as is 
the $30,000 price. The 780 will obvious- 
ly be a limited-edition "prestige" car. 

Mercedes-Benz 

Celebrating its 100th birthday in 
1986, Mercedes has changed every car 
in its line — an unprecedented amount of 



engineering activity for the usually 
staid Stuttgart carmaker. The 190 lux- 
ury/economy sedan remains externally 
unchanged, but under the hood you can 
order an all-new 2.5-liter, 5-cylinder 
diesel engine. The gas engine remains a 
2.3-liter Four. 

For well-heeled hot-rodders, Mer- 
cedes offers the 190E 2.3-16. This 
$35,000, 2.3-liter sedan is fitted with a 
16- valve head developed by Formula 
One and Indy engine-builder Cos- 
worth. To handle the extra perfor- 
mance, there's a heavy-duty chassis 
and distinctive AMG-style air dam and 
(Please tiini to page UJ) 



Steering to the Four 




Four-wheel steering is the 
latest wrinkle in import 
tech from Toyota, Mazda 
and Nissan. Can production 
models be far behind? 



hen PM arrived at the Tokyo 
Motor Show last November, our 
first stop was the Toyota exhibit to see 
the FXV concept car. The first thing we 
did was slide under it to see what we 
knew was really new about the car: 4- 
wheel steering. 

Compared to the Nissan Mid-4 and 
the Mazda MX-03 (see last month's 
Imports, page 12), the Toyota system is 
unique in that it features a direct me- 
chanical connection between the front 
and rear wheels for simplicity. The Nis- 
san and Mazda systems operate using 
electronic sensors, which measure the 
vehicle's speed, attitude, and the front 
and rear wheel slippage to adjust the 
toe-in or -out of the rear wheels. Those 
systems tend to react well to a specific 
driving situation, but Toyota hopes to 
provide a simpler 4-wheel-steering sys- 
tem for production cars. 

According to Dr. Teruhiko Yamamo- 
to, Toyota's chief designer in its Product 
Planning Office, the system does take 
some getting used to. When will we see 



Toyota FXV with 4ws is built on 
a full-time, 4-wheel-drlve chassis. 

a true 4ws system on a production car? 
"Maybe at the next Tokyo Motor Show, 
in 1987," he said. 

The Toyota FXV, with its 4-wheel 
drive and 4-wheel steering, also incor- 
porates many hi-tech engine, suspen- 
sion and electronic features — as much 
as the engineers could stuff into the 4- 
door aerocar. Its 2-liter engine has both 
a supercharger and turbocharger and is 
mounted in a mid-engine configuration. 



Magnesium fiber-reinforced metal 
(FRM) pistons, a distributorless ignition 
system, a resin intake manifold as well 
as a ceramic turbine wheel (also found 
on the 1986 2-liter Nissan Z-car in the 
Japanese market) contribute to the 
powerplant's light weight and efficiency. 

Inside the car is a CRT display similar 
to one on new Buick Rivieras. The FXV 
screen broadcasts in full color and the 
driver can control the suspension setup, 
air conditioning, Compact Disc player or 
8-mm video display via the system, or 
even dial the in-dash cellular telephone 
through the touch-screen. Road speed 
is projected on the windshield in jet- 
fighter "heads-up" style. A 5-speed 
electronically controlled automatic 
transmission (possibly to be used on the 
1 987 Cressida model) gets the power to 
the full-time 4wd. 

An electronically controlled antiskid 
system, modeled after Bosch's, is on 
the FXV, and may show up in 1987 on 
Supra models. — S. Parker 



STEERING WHEEL 




REAR STEERING 
UNKAGE 



STEERING GEARBOX 



FRONT STEERING RACK 



In the Toyota FXV *-wheel-steering system, there is a direct mechanical linkage from the 
steering gearbox to front and rear wheels, unlike Mazda's and Nissan's electronic setups. 
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German Opel, built In Korea, will be sold by Pontlac. 




INV91SION OF THE 
MICROCARS 

Get ready for a wave of low-priced 
imports from faraway places. 



BY MICHAEL LAMM, Contributing Editor 



You'll be hearing a lot of funny- 
sounding new car names pretty 
soon — names like Daewoo, Kia, 
Suzuki, Skoda, Desta, Daihatsu, Hyun- 
dai, SEAT and Yugo. Cars with all 
those names are on their way to the 
U.S. now. Some will set up shop in 
1986, others plan to introduce their 
wares in 1987 and '88. 

They'll bring new meaning to the 
term low bucks and a lot more competi- 



tion to the $4000 to $6000 end of the 
market. Most are what we call micro- 
cars — hatchbacks with 1.0- to 1.6-liter 
engines. Most of them have front-wheel 
drive, and many are clones of existing 
cars from other countries. 

And if these imports catch on here, 
their odd-sounding names might well 
become household words. Like Volks- 
wagen. They'll also receive mixed reac- 
tions from Motor City. Not that Detroit 



is totally unprepared, because in the 
cases of Daewoo and Kia, Pontiac and 
Ford have already sent out invitations. 
Here's what's happening: 

Pontlac wooed Daewoo 

General Motors currently owns 50 
percent of the Korean automaker 
Daewoo, and Daewoo is preparing to 
produce a "world car." "This 40-mpg, 
1.5- to 1.6-liter front-wheel-drive se- 
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dan/hatchback will be based on the new 
and highly successful European Opel 
Kadett, developed by GM's German 
subsidiary. 

Daewoo also is building a new assem- 
bly plant outside Seoul to produce just 
this car, which should go on sale world- 
wide in 1987. The plant will give 
Daewoo the capacity to build up to 
250,000 cars a year. 

Pontiac has said that it will start 
importing Daewoos at an undisclosed 
future date, reportedly 1987. This will 
make Pontiac the first U.S. motor divi- 
sion to take on a Korean car as a captive 
import. 

Ford fires up Kia 

Ford looks forward to a similar ar- 
rangement with Korea's No. 3 vehicle 
manufacturer, Kia Industries. Since 
1980, Kia has been building only vans 
and trucks, but starting in 1987, Kia 
Industries will produce a car called the 



Festiva. Wlien that happens. Ford 
plans to put some into its U.S. show- 
rooms. 

Kia used to make a variant of the 
Mazda GLC and will again turn to a 
Mazda flesign, probably the latest 323 
with both 1.0- and 1.5-liter engines. 
The Ford/Mazda/Kia deal calls for Maz- 
da to at first supply Kia with engines, 
transaxles and technical expertise. Af- 
ter production shifts into high gear, Kia 
will make and assemble all its own 
components. 

Ford owns 25 percent of Mazda, and 
Mazda owns 8 percent of Kia. so the 
relationship seems a natural. 

Small Samurai 

Visitors to Hawaii and Puerto Rico 
have been renting these Japanese mini- 
Jeeps for years. Tourists have won- 
dered why they haven't been available 
on the mainland. Actually, similar vehi- 
cles from Suzuki ivere offered in some 



states (see Letters on page 7), but they 
didn't catch on. 

U.S. Suzuki Motor Corp. will try 
again in 1986, this time with the 4x4 
Model SJ413, also called the Samurai. 
The 1986 U.S. Samurai made its debut 
in California, Florida and Georgia last 
November, offered in open and hardtop 
forms. It uses a 1.3-liter, 4-cylinder ohc 
engine, a 5-speed transmission, and a 2- 
speed transfer case. The Samurai spans 
a 79.9-in. wheelbase, is all of 135 in. 
long, weighs 1900 pounds and has a 
$6200 base price. 

Suzuki also produces the Cultus se- 
dan, which General Motors sells here as 
the Chevrolet Sprint. (GM also distrib- 
utes the Cultus in Canada as the Ponti- 
ac Firefly.) But the Cultus probably 
won't be imported right away by Amer- 
ican Suzuki. Instead, after the Samurai 
takes hold, Suzuki might bring in the 
Swift, an upscale variation of the Cul- 
tus that uses a 1.3-liter, 3-cylinder ohc 
engine that delivers 73 hp and report- 
edly powers the car to the top speed of 
104 mph, all the while delivering 
around 55 mpg. 

Daihatsu who? 

Japan's seventh largest automaker, 
Daihatsu, announced plans last June to 
begin selling its Charade series in the 
U.S. in late 1987. The Charade is simi- 
lar in size and specs to the Suzuki 
Cultus/Chevrolet Sprint. It's an inch 
shorter but also uses fwd and a 3- 
cylinder, 1-liter engine. 

In Japan, the Charade comes in both 
2- and 4-door hatchback body styles, 
and its 933-cc engine ranges in power 
from 55-hp base to an 80-hp turbo- 
charged version. 

I drove a rented 4-door, 4-speed Cha- 
rade in the Cayman Islands last winter 
and found it very friendly and pleasant. 
It impressed me as being sturdy, well- 
engineered, nicely finished, reasonably 
quick, comfortable and amazingly 
roomy for its size. The rear seats folded 
down to give ample cargo space, and 
the standard, nonsmogged engine 
brought back the nostalgia of a hand 
choke. 

Hyundai Ponies up 

American Hyundai will begin import- 
ing the fwd Excel in the first quarter of 
1986. Hyundai invaded Canada in late 
'83 with its rear-drive Pony. Thanks 
partly to quotas that restrict Japanese 
cars, but not those from Korea, Hyun- 
dai ended 1985 dicing with Honda for 
first place among Canadian imports. 
It's an aggressive company that means 
business on a world scale. 

Hyundai is Korea's biggest automak- 
er, allied closely with Japan's Mitsubi- 
shi, which now owns 15 percent of 
Hyundai. So it's no surprise that the 
(Please turn to page 12i) 
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Ericsson's Portable PC 
is one of the new briefcase 
computers with desktop power. 



BY RON SCIBILIA 



Since the vei*y first days of the microcomputer 
revolution, engineers have dreamed of embody- 
ing the power of a desktop personal computer in 
compact, easily totable form. 

it was tiny startup GRID systems in 1982 and 



electronics giant Tandy in 1983 that first sparked the 
public's fancy — at different poles of the price spec- 
trum. Tandy's low-priced Radio Shack Model 100 
quickly became a favorite sidearm of journalists, 
while GRID'S magnesium-sheathed Compass found 



TRAVELING LIGHT 

its way into swank corporate jets, top- 
secret defense installations, and even 
the Museum of Modern Art's collection 
of industrial totems. 

Each machine represented an excit- 
ing design breakthrough, but also left 
something to be desired. The Model 100 
was meager of memory, displayed only 
320 characters at a time and had limited 
text-editing capabilities. The Compass 
carried a compact-car price tag and 
wasn't fully compatible with IBM's PC, 
which reigns as the de facto standard 
among microcomputers. 

Since that time, manufacturers such 
as NEC, Sharp, Epson, Hewlett-Pack- 
ard and Data General have attempted 
to advance the art of the portable. 
Some market low-priced machines 
aimed at casual users seeking electronic 
notebooks. Others offer more expen- 
sive units that strive to emulate the 
desktop IBM PC in briefcase form. 

Lately, other manufacturers have in- 
troduced portables that capitalize on 
the vast and still growing body of soft- 
ware written for the IBM PC and com- 
patible computers. Three of the more 
interesting newcomers to the portable 
camp — each with a different design phi- 
losophy — are Kaypro, Ericsson Infor- 
mation Systems and Morrow. 

PM's hands-on evaluation of these 
microcomputer marvels finds that 
while portable design has come a long 
way toward that early dream, those 
who opt for a portable today are buying 



compromises along with their units' 
carryability. Display quality, battery- 
life and data storage remain, as with 
their predecessors, key bones of con- 
tention. 

Kaypro 2000 

Kaypro's priorities for its new Kay- 
pro 2000 portable were fourfold: IBM 
PC software compatibility, computing 
capacity equivalent to a desktop PC, 
easy portability — the size of a large 
notebook, and a $2000 price, making it 
roughly comparable to an IBM PC of 
the same power. 

The designers succeeded in meeting 
these initial goals. But the surprise 
from a company known for its no-frills 
"Volksputers" is elegance. In visual 
style the llM;-pound K2000 is more 
Porsche than Beetle. Housed in a gray 
brushed-aluminum case with rubber 
trim, the K2000 is certainly portable, 
powerful, competitively priced and, 
when linked to a minifloppy disk drive, 
IBM PC software-compatible. 

The machine features up to 768 kilo- 
bytes of random access memory (K- 
RAM), a 25-line by 80-column liquid- 
crystal display (LCD), and a built-in 
3'/a-inch disk drive capable of storing 
720 kilobytes of data — twice the amount 
of IBM's standard 5'/i-inch mini- 
floppy drive. 

The unit has 640 x 200 pixels of 
graphic resolution and can run virtually 
any IBM PC applications program — 



3 X 9-IN LCD SCREEN DISPLAYS 
25 LINES OF 80 CHARACTERS 



STORAGE FOR 
EXTRA DISKS 



DETACHABLE KEYBOARD 
FOR COMFORTABLE 
POSITIONING 




once it's been transferred to Kaypro's 
3'/a-inch disk format. Kaypro expects 
the unit's users to copy software to the 
smaller format for on-the-road use in 
one of several ways. 

You can plug in a second, optional 
5'/4-inch drive ($295). Or, you may 
couple the K2000 to a 5'/4-in. drive 
contained in Kaypro's accessory base 
unit ($795), which offers parallel and 
serial ports in addition to the disk 
drive — plus space for two IBM PC add- 
on boards. Yet another option is a disk 
adapter ($115) that permits the porta- 
ble to use an IBM PC's own disk drives 
as slave units. 

The Kaypro 2000 portable comes in 
two versions, with 256K-RAM ($1995) 
or 768K-RAM ($2195). Bundled along 
with the Kaypro 2000 are several soft- 
ware programs, including MicroPro's 
WordStar, MailMerge, InfoStart, Calc- 
Star, Tutors, Lessons, GW-BASIC and 
MS-DOS. 

If the unit has a flaw, it's the LCD it 
uses. Though better than the average 
portable's LCD, which have often been 
more risible than visible, the 9 by 3-inch 
display still shares the run-of-the-mill 
LCD's readability problems in less- 
than-ideal lighting situations. To miti- 
gate this persistent plague of portables, 
the K2000's detachable keyboard gives 
the user more flexibility in positioning 
both screen and keyboard. 

The upside of this conventional LCD 
screen is superior battery life — six to 



Kaypro 2000 Is ^^'A pounds 
of IBM-compatfble comput- 
er. Its 3'A-ln. disk drive 
has 720K of storage — double 
IBM's S'A-ln. floppy drive. 



More On Displays . . . 

Compared to TV-type cathode ray 
tube displays used in stationary com- 
puter monitors, the display technol- 
ogies used In today's portables are 
basically flat, sandwich-type designs 
where an inner electronically active 
layer Is sealed between two Inactive 
outer layers. 

In the popular liquid-crystal display 
(LCD), crystals suspended in a liquid 
rotate when voltage is applied to them, 
and either block light or pass light. 
Viewed through polarizers, the crys- 
tals that block light appear dark and 
can be used to form letters and num- 
bers. With an electroluminescent (EL) 
display there's a layer of phosphor, as 
in a TV set, between clear glass 
panels. A matrix of conductors applies 
voltage to various points on the dis- 
play's surface, causing the chemical 
layer to glow at each point. The new 
gas-plasma (GP) displays use a neon- 
based or argon-based gas mixture 
rather than a phosphor chemical layer. 

EL and GP displays consume much 
more energy than an LCD. Whereas 
typical LCD draws less than a watt, EL 
needs 13 or more. GP takes any- 
where from 15 to 100.— RS. 
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Printers To Go 



There's help for portable computer 
users who need to print hard copy 
when on the road. Here's a sampling 
of take-along printers — all battery-op- 
erable — available for the choosing. 

Among the snazziest and quietest 
units around are the inkjet models, 
which use tiny nozzles to spray ink 
onto paper. Epson's friction-feed HS- 
80 LetterJet weighs only 4 pounds with 
built-in NiCad batteries, and offers 




pounds, runs on 4 D cells and costs $300. 



graphic capbility, proportional spacing 
and variable line spacing. 

The HS-80 prints in one direction, 
producing draft-quality printouts at 1 60 
characters per second and near-letter- 
quality prints at 32 characters per sec- 
ond. No special paper is required; Stan- 



dard smooth-surface bond paper works 
fine.The 80-column unit can print in pica 
and elite character styles in draft mode, 
pica in near-letter-quality mode, and in- 
cludes eight international character sets. 
Nine inkjet nozzles yield a print resolution 
of 240 dots per inch. The disposable ink 
injector system lets you change ink sup- 
plies without removing the printhead. The 
HS-80 costs $449; a sheet-feeder is 
available for $70. 

Mitsubishi is one of the manufacturers 
with a portable thermal-transfer printer 
capable of using either cut sheet paper or 
rolls of special thermal paper. The $300 
P-100 weighs 4 pounds, runs on four D 
cells, and has a 24-pin head design for 
superior print quality. It prints 50 charac- 




Quiet. suF>erlegible InkJet printing hits the 
road as Epson $449 NICad-powered HS-80. 




on plain or thermal paper. Five 

C cells run the $300 IBM<ompatible unit. 

ters per second in one direction on 
standard paper when acting as a ther- 
mal transfer machine, which uses heat 
from the printhead to melt the ribbon ink 
onto paper. With thermal paper the P- 
1 00 prints in both directions. 

DataPort is the manufacturer of a 
5'/2-pound $225 friction-fed dot matrix 
portable that prints up to 30 characters 
per second, and offers boldface, ital- 
ics, underlining, superscript/subscript 
and graphics capability. 

Finally, for the portable owner who 
must have true letter-quality printouts 
while traveling, there's Axonix Corp.'s 
ThinType 80, which is a daisy-wheel 
printer that weighs in at only 6.5 pounds 
and costs $429. The ThinType 80 prints 
at 15 characters per second. — R.S. 



eight hours — vital not only when no AC 
outlet is at hand but in the case of a 
potential power outage. Users also 
have the option to attach an RGB (red- 
green-blue) video display monitor to 
the portable computer by using the disk 
adapter or base unit with an add-on 
RGB video card. 

The K2000's keyboard puts some 
keys in different places and makes some 
perform double functions, yet the Kay- 
pro manages to emulate the IBM PC 
keyboard, and has a good typing feel. 
Of the three machines, Kaypro's is the 
only one you can really use on your lap 
comfortably. 

Ericsson Portable PC 

Ericsson Information Systems' new 
Portable PC is more accurately de- 
scribed as transportable than portable, 
because it doesn't run on batteries. This 
Swedish computer is designed accord- 
ing to the principle of ergonomics — 
which attempts to create an efficient 
match between man and machine. Such 
a design approach to portables dictates 
light weight — under 18 pounds — and a 
highly readable screen. 

Ericsson's handsome, beige . Euro- 
style unit — a Mercedes to Kaypro's 
smaller, racier Porsche — meets both 
these criteria, weighing in at IS'/a 
(I'lense turn to pane IjH) 




5 X 10-IN LCD 
SCREEN WITH 
ELECTROLUMINESCENT 
BACKLIGHTING 



PROGRAM KEY FOR 
BUILT-IN TELEPHONE 
MODEM 



STATIONARY KEYBOARD 
FORMS BOTTOM OF 
CLAMSHEa CASE 




Morrow's Pivot 11 is a no- 
nonsense, mainstream IBM- 
compatlbie portable. Like 
Zenith's Z- 1 71, it has two 
drives for S'A-ln. disk |left|. 
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Top, Paul Mllnar and Ronald U/eir out in front aboard 
their Dodge Shelby Turbo. Alcan Champ John Buffum 
follows in his Audi 5000 Quattro. Brian Davitt of Al- 
gona, Wisconsin, in a VW Golf GTI brings up the rear. 
Above, Garry Sowerby drives the same beefed up GMC 
Suburban he used to break the speed record from 
South Africa to the Arctic Circle. f?ight, the Czechoslo- 
vakian Skoda scurries through the British Columbian 
outback on its way to a fourth-place finish. 







The good times roll on the Alcan 
5000 motor rally, a hellbent blast 
through Canada's high country. 



BY TIM COLE, 
Boating/Outdoors Editor 

Photos by Rich Cox 



The idea looks simple on paper. 
Gather an eclectic assortment of sport, utility, economy 
and family automobiles, bolt on the necessary appurte- 
nances for motor rallying, and send them on a 5000-mile blast 
from Seattle to Anchorage, then back again to Canada's Vancou- 
ver Island. When the dust settles, award a prize to the driving 
team that comes closest to traveling this megacourse at the prop- 
er pre-established speeds. 

Okay so far. But the mad genius who organized this back- 
woods barnstorm — appropriately named the Alcan 5000 — failed 
to point out just how far 5000 miles really is. Consider it: 5000 
miles (give or take a couple of hundred) is the same distance a 
crow might fly between New York and Istanbul, Cape Town and 
Cairo, Tieira del Fuego and Lake Maracaibo. Five thousand 
miles, friends, turns out to be one unholy piece of driving — re- 
duced to manageable proporticjns this time by the heart-swelling 




rial 




Sporting PM's colors on the front 
bumper, the Kopp/Martin Rolls roared 
to a fifth-place finish. Map |rlght) show 
the 5000-inile route. Al Schmit (far 
right) repairs his '73 Bug, which was 
second at halfway point. 



TO ALASKA AND BACK 
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vista.'; of glaciers and sn()\v-cai)|K'( 
mountain.s, the rouKh-and-ready chal- 
lenges of the Alaska Highway and the 
camaraderie that seemed to fuel the 
Alcan's motley alliance of roadaholics. 

Where else would you find an Audi 
5000 Quattro vying foi' lop rally honors 
with a reconstituted '7:5 VW Su])erbee- 
tle, hijacked for the occa.sion fi-om the 
driver's wife? Or a 9000-pound GMC" 
Suburban that holds the record for the 
fastest transit from South Africa to the 
Arctic Circle".' Or the world's only 4- 
wheel-drive Rolls-Royce".' Architects, 
professional adventurers, entrepre- 
neurs, airline pilots, an Alaska state 
trooper, a Southern California junk 
dealer, a retired Detroit vice cop — somehow they were all 
drawn to the mountainous complexities of preparing stock 
and custom rally cars and competing on one of the world's 
least forgiving highways. 

The Alcan 5000, first staged in 1984, was conceived and 
executed by Seattle's Jerry Hines, one of this country's top 
motor sports organizers and the same Jerry Hines who 
helped conduct the One-Lap of America motor rally. Hines 
found financial support from Uniroyal and logistical sup- 
port from members of the Sports Car Club of America's 
Northwest Region and the Rainier Auto Club. Hines also 
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enlisted help from auto clubs and rally 
enthusiasts along the route. 

His objective was to develoj) a motor 
s|)orts event reminiscent of i-allying's 
eai-ly days — before the advent of high 
ex]K'nse. no-holds-barrod Pro Rallys — 
when ordinary folks holding down ordi- 
nary jobs couUl unleash their passion 
for safe, competitive driving on the 
open roadways. Consistency, endur- 
ance and efficiency could be tested in 
stock automobiles over i)re-established 
time/s])eed/distance courses, and over 
"Monte Cai'lo" runs between these 
timed sections at a considerably accel- 
erated pace. But 5000 miles is a pix'tty 
hefty distance to cover on good roads, 
let alone the dirt and muck ralliers would encounter 
through British Columbia, the Yukon and Alaska. 

Undaunted. Hines crept away in the summei* of '84 to 
complete the immense task of surveying the course and 
establishing average speeds drivers would have to maintain 
through the rally's timed sections, called "regularities." 
Somehow, entrants (all otherwise sensible people) were 
captivated by the aura of scrambling hellbent through the 
Northwestern high country. The successful '84 Alcan inau- 
gural was won by Tim Paterson of Renton, Washington, in 

(Please turn to page IjH) 
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You're weightless. 
You're moving at 17000 mph. 
And you'd better get the Job 
done right the first time. 



BY BRUCE FRISCH 

As Shuttle pilot 
.Joe KnKt'l triK- 
jiered a few 
short rocket 
hursts to edjfe 
away from the repaired Leasat -i 
communications satellite, a 
shiny silver ohject floated out of 
the cargo hay. .\ new. inadver- 
tently launched "satellite" called 
E\A Power Tool entered into or- 
h i t . Repairmen • " ( ) \ " ' and 
•'Fish"— I)r .lames 1). van Hoften 
and Dr. William F. Fisher— had 
laid the hattery-powered drill in- 
side the open airlock hetween the 
cahin and cargo hay just in case 
they needed it. Like many divers 
who've watched tools and camera 
lenses sink out of view, they had 
not tethered it. 

In many other ways, working in 
space is like working as a diver. In 
fact, to duplicate orhital weight- 
lessness, astronauts rehearse 
their spacewalk assignments in a 
large tank at Houston's .N.AS.A 
.Johnson Space C enter using re- 
pair techniques often worked out 
in other tanks at N.\SA Marshall 
Space Flight Center in .Alahama. 
.McDonnell Douglas .Astronautics 
in California and the Massachu- 
setts Institute of Technology. 
Both divers and astronauts de- 
pend on an artificial air supply, 
attach checklists to their wrists, 
have worklights on their helmets 
and voice communications to the 
surface, and wear a suit and 





William F. Fisher work on 





The Essex wrench was designed for use with 
the Space Telescope, but It has found a per- 
manent place in an astronaut's tool chest. 




heavy gloves that resti-ict movement and destroy feel. An 
astronaut can even get the bends. Going suddenly from the 
1-atmosphere cabin (14.7 psi) to the pure oxygen, 4.3-psi 
spacesuit will make nitrogen bubbles form in his blood 
unless he breathes pure oxygen for 3'/:; hours beforehand. A 
new suit resembling a deep-diving hardsuit and using an 8- 
psi mixture of oxygen and nitrogen will do away with 
prebreathing and let him get at emergencies immediately. 

Though weightless, an astronaut is not massless. On 
Earth, his suit would weigh 257 pounds, and his cold- 
nitrogen-powered Manned Maneuvering Unit, 273 pounds. 
When can-ying a load, he could have an all-up weight of 900 
pounds and be as hard to stop as a heavy boat coming too 
fast into a pier. Yet a suited man can exert a force of 10 
pounds for just 1.4 seconds before pushing himself out of 
reach of what he is working on. Jobs are done more easily if 
they take just one hand, so the other can be used to hold the 
astronaut's position. 

An occasional tool is no great loss, but NASA has no 
desire to see a man become a moon. Astronauts taking a 
spacewalk must hook up before leaving the airlock and stay 
fastened to the Shuttle by tether or foot restraints unless 
taking a flight in the Manned Maneuvering Unit. Tethers 
dangle from wrists and waist. Another 4-foot, self-retract- 
ing tether reels out from a mini work station that snaps onto 
the waist. Like an electrician's tool belt, the work station 
carries snap-on tool caddies. Caddies are stiffened fabric 
lined with Velcro and folded over a tool. To transfer a tool to 
his work station fi'om one of the toolboxes in the fomard 
end of the cargo bay, an astronaut snaps on a tether and lifts 
out the tool and its caddy. 

Many of the tools look quite familiar. All of the 100 or so 
for use inside the cabin look like they just came out of the 
hardware store. To ready them for space, a ring for a tether 
is added and their handles are covered with Velcro to stick 
to tool caddies and fastened to a I'/i x %-inch oval 4 inches 




The standard tool bag for a Spitce Shuttle crew is made of strong, 
flexible aviation materials. It carries all the tools shown on this 
page and extra cable, nuts and t>olts. 
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NASA's tubing cutter will 
be used extensively on 
the Space Station. It is used 
now In minor construction 

experiments in cargo bay. 



long that can be gripped by a hand in a space suit glove, 
which has the feel of a heavy work glove. Weai-ing the 
gloves, an asti'onaut can hold objects as hot as 235°F — 
hotter than boiling — and as cold as minus 180°F. Special 
thermal mittens that would look at home ai a barbecue will 
protect for 30 seconds against objects as hot as 350°F. 

A small number of tools for spacewalks are like those 
special tools annoyingly called for in car manuals — designed 
from scratch for a single purpose. Several of these tools are 
included in a kit carried every flight for getting the Shuttle 
back to the gi'ound in case the cargo bay doors won't close or 
latch or the radiator panels on the backs of the doors won't 
stow. Special clamps will substitute for failed latches. A 
winch mounted on the forward bulkhead of the cargo bay 
will crank the doors closed. Other tools in this kit are 
standard tools converted for space use, such as a pry bar, 
tubing cutter to knife through a jammed linkage, forceps 
for plucking stray objects from jammed mechanisms, and, 
yes, a brass-headed hammer for taking more forceful space 
fix-it measures. 

Mission-specific tools make up another small group of 
specials. For the rescue of its Leasat satellite, Hughes 
Aircraft supplied tools for doing such things as capturing 
the rotating spacecraft, pushing the ai-ming lever to a safe 
position, shorting out the automatic sequencer that could 
ignite the rocket and spinning the satellite after repairs 
were complete. 

One mission-specific tool designed for the Space Tele- 
scope proved so useful, crews have been carrying it long 
before the satellite's scheduled trip. Called the Essex 
wrench, it has a VK-inch drive, is made mostly of aluminum 
and is drilled out to cut weight, and is contoured to fit a 
gloved hand. An astronaut can push on a mushroom-shaped 
back to hold the wrench on a nut and turn the mushroom to 

(Please turn to page US) 




The EVA Power Tool started out 
as a cordless electrician's drill. In 
space, it has been modified to perform 
satellite repairs arKl to unlocl< some 
cargo t>ay hatch covers. 



COMPUTERS 

There is no question that man can build a computer of high 
intelligence. The only question is: Can we control it? 

BY DENNIS ESKOW, Science Editor, AND TED FRANCIS, Contributing Editor 



The Chevron engineer's day 
began routinely. Before 
setting the supercomputer 
to work on its geological 
data processing, it had to 
be tested. The engineer programmed 
his parameters and sat back with a good 
book. In two hours, to his amazement, 
the Cray XMP supercomputer pro- 
duced a unique type of prime number — 
the largest ever achieved by man or 
machine — a 65,050 digit number — 
enough digits to fill eight pages of this 
magazine. That number, wholly unex- 
pected by the engineer was thie 30th 
known example of this unique prime — a 
number divisible only by itself written 
in the form 2''-l, where the exponent p 
is also a prime. 

The engineer immediately called his 
superiors. This was news. But not at 
Cray Research Inc. of Minneapolis. 

"Grays have been doing this for 
years," says Cray spokesman Jack 
Thompson. "I don't know why — they 
just do. Every now and then a test inin 
will result in a new prime." 

Indeed, the 28th and 29th primes, as 
well as the 30th discovered this fall, 
were found on Cray Research hard- 
ware. What's more, it wasn't even 
Cray's top-of-the-line machine. 

The incident and others like it recall 
to mind fanciful predictions of comput- 
ers taking over the world, like Dr. 
Forbin's eirant machine. Colossus, in 
the 1969 film "Colossus: The Forbin 
Project." Although designed to run 
America's defenses. Colossus decided 
mankind was not smart enough to con- 
trol its nuclear weapons, created a link 
with a similar computer in the Soviet 
Union and proclaimed the pair emper- 
ors of the world (see Hollywood Goen 
Mad Over Mad Co))ipi(fers, page 108). 
Even Dr. Forbin's clever and devious 
efforts to outsmart the pair were to no 






IBM's new iDillion-blt photoresist (top) 
makes supercomputing like in the movie 
"Colossus: The Forbin Project" (above) 
possible. But users of Cray's supercomputer 
(shovAoi with Cray facing page) say it won't 
go berserk like Colossus did. 



avail. Soon, master became .'^ei'vant. 

Herein lies a question which has been 
circling the academic world for at least 
20 years and has been exi)ressed and 
dismissed by llniversity of California 
philo.sopher Hubert Dreyfuss (.'Some- 
times icnown as the black knight of 
artificial intelligence). Dreyfuss pooh- 
poohed scientists' statements that 
"pretty soon computers will be smarter 
than we are, and then we'll have to 
worry about how to control them." 

Artificial intelligence (AI) j)rogram- 
mers insist, however, that this is a 
possibility, that a Colossus-type com- 
puter with human insight, idiosyncra- 
sies, memory, learning and creativity is 
not only within the realm of possibility, 
but is just over the intellectual horizon. 
In fact, the gi-owing feeling among AI 
progi-ammers is that, with the proper 
jjrogi'am an<l machinery, the computer 
will mimic human intelligence. 

Modern-day Forbin Seymour Cray 
has designed and [iroduced a comi)uter 
that has the identical jirocessing speed 
and ability of the human brain: 2 billion 
calculations per second. But des])ite its 
enormous comjiuting jiower and memo- 
ry, without software to drive its ad- 
vanced processors, it is largely an ex- 
l)ensive idiot. 

With the proper progi-amming, the 
sujiercompuler can simulate a car crash 
or chemical reaction, create a model of a 
black hole in space or a [jrotein mole- 
cule, increase engine combustion effi- 
ciency and make educated guesses at 
the origin of the universe. A I progi-am- 
mers now claim they can program a 
computer to understanrl English, re- 
pair itself, reason, learn, teach, draw, 
pilot an aircraft, u.^^e intuition, predict 
weather, diagnose flisease, run a fac- 
tory, see, talk, walk — practically every 
human intellectual activity. 

Thus, using the same logic as the 
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COLOSSAL COMPUTERS 

computer, if it acts like a human, it 
must be prone to human problems. 
And, according to Thompson. "Of 
course, anything man-made is prone to 
error." 

Taking the logic one step further, if a 
supercomputer has the basic ingredi- 
ents of human intelligence then, .says 
Thompson, "I suppose it could have a 
nervous breakdown. But we don't see 
this as a possibility. Cray systems are 
renowned for theii- reliability." 

When supercomjjuter glitches have 
emerged, the results ranged from the 
hilarious to the unfortunate: 

■ In 1983, an Ea.stern Airlines atten- 
dant on a routine trip from Cancun, 
Mexico, to New Orleans was ai'rested 
by American Customs Agents. The 
FBI's National Crime Information 
Computer had identified her as Shirley 
Jackson, fugitive. The attendent's real 
name was Sheila Jackson. An easily 
rectifiable mistake, you .say? Not so. 
Despite the fact Shirley Jackson in no 
way resembled Sheila in height, weight 
and age, the stewardess was arrested 
and booked in Louisiana and held until 
photographs revealed that the comput- 
er was wrong. 

When the entire mess was finally 
straightened out. Sheila ended up with 
an arrest record that could not be re- 
scinded without attomey's fees of more 
than $10,000, not to mention several 
uncomfortable nights in jail. 

■ A complex microchip emergency 
telephone system in a Chicago suburb 




Air Force cockpit for 21st century |atx>ve| 
uses the equivalent of a single Cray-2 mod- 
ule (below) to fly a fighter In comlsat. 




began calling emergency service num- 
bers — by itself. An emergency service 
technician remarked, "It's weird. We 
get automated calls and respond only to 
find that in some instances the parties 
weren't even home and in others the 
residents were surprised to see us and 
insisted they had not activated the 
automated mes.sage." 

After considerable investigation, it 
was determined that the chips were 
activating by themselves — reason un- 
known. The manufacturer has assured 
the community that the problem is 
solved. They replaced the freewheeling 
telephone system with a new model. 
But for approximately six months, the 
(Plensp turn to page Ijj) 



Hollywood Goes Mad Over Mad Computers 



oviemakers and TV producers have 
long recognized the possibilities of 
supercomputers going berserk. In fact, 
mad computers have starred in some of the 
biggest box-office hits in science fiction- 
dom. The celebrated supercomputer Hal 
from Arthur C. Clarke's "2001" and 
"2010" films actually committed 
murder. Hal had to be taken apart 
memory unit by memory unit, as 
shown in the scene depicted at right. 
Interestingly, the design of Hal is 
very similar to that of the Cray-2, 
which came after the film. Other 
screen computers that went insane 
included Colossus, a parallel pro- 
cessor similar to those currently in 
use at the Pentagon. Colossus tried 
to hook up with a Soviet computer to 
take over the world. 

So gripped have producers of 
computer stories become with digi- 
tal insanity that writer Isaac Asimov 
found it necessary to create in his 
fictional accounts three basic laws 
of robotics that essentially said no artificial 
intelligence would be programmed to de- 
stroy or harm mankind. 

The rules caught on in fiction and were 
paraphrased in a "Star Trek" episode on 
TV. A computer engineer was forced to 



dismantle the supercomputer he designed 
with his own personality traits when he him- 
self began to have a nervous breakdown. 
Captain Kirk of the Starship Enterprise con- 
vinced the renegade doctor that his equally 
renegade computer had to obey "the basic 



Arthur C. Clarice's Hai is dismantled after Idiling. 

laws of intelligence for men or machines." 

In one of the most popular "Star Trek" 
episodes, a wise statesman named Landru 
programs a computer to run an entire soci- 
ety. In the hyper-rational atmosphere of the 
machine-mind's planet, nonconforming citi- 



zens are put through a painful indoctrina- 
tion which either makes them conform to 
the machine's wishes or die. And a run- 
away computer nearly launched the entire 
American nuclear arsenal in the 1 984 mov- 
ie "War Games. " 

Put an artificial mind into a robot 
body and Hollywood comes up with 
a killer just about every time. Arnold 
Schwarzenegger's portrayal of The 
Terminator was of a runaway robot 
killer. Yul Brynner, in the 1970 film 
Westworld, also played a runaway 
computer-minded robot with killer 
instincts. 

In the films "Silent Running" and 
"Star Wars," robots with computer 
brains were shown to be cute, cud- 
dly and very pro-human. But these 
computer brains were under attack 
and needed human protection and 
resourcefulness. Thus friendly was 
equated with wimpy. 

Will Hollywood ever warm up to 
supercomputers and show them in a 
less than deadly light? The 1980 film 
"Heartbleeps" was about three lovable ro- 
bots searching for their Identities. Despite 
strong performances by Milton Berie, Andy 
Kaufman and Bernadette Peters, it was a 
box office bomb.— D.E. 
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Here are 24 handsaws that will perform a wide variety of cutting chores, 
ranging from sawing logs to trimming dovetails. 



BY JOSEPH TRUINI, Shop And Tools Editor 
Photos by Brian Kosoff 



Whether you're a fine furniture builder, a 
house carpenter or an active do-it-your- 
selfer, the handsaw is an essential tool. Al- 
though the portable power saw is the choice for many 
cutting jobs, handsaws are far from becoming obso- 
lete. In fact, there has been a renewed interest re- 
cently in handsaws due partially to the advent of 
Japanese tools. 

Presented here are two dozen saws, each designed 
to handle a specific cutting task. The diverse collection 
includes standard Western and Japanese saws in vari- 
ous styles and sizes. Note that the tools showTi, which 
represent a sampling of the wide range of saws avail- 
able, will cut everything from logs to veneer,and from 
steel to bricks. 
Choosing a handsaw, as with any tool, depends on 



the particular job at hand. When the correct handsaw 
is used properly, it's an effective, accurate cutting tool. 
The designed purpose of a saw is indicated by the saw 
teeth. Generally, the fewer the teeth, or points, per 
inch, the rougher the cut. A greater number of teeth 
per inch will produce a smoother cut. 

Nearly all saws have teeth that are set, or bent, al- 
ternately to the left and to the right of the blade. This 
enhances the cutting action and, more importantly, 
forms a kerf slightly wider than the blade's thickness 
to prevent binding. A taper-ground blade also pre- 
vents binding and helps to ensure smooth sawing. 1^- 
per grinding, a feature found on all quality saws, 
produces a blade that is thinner at the top edge than at 
the toothed edge. It's also thinner at the blade's toe 
than at the handle. A taper ground blade requires less 




set on the teeth, therefore, a narrower kerf 
is produced and less effort is required to 
make the cut. 



East meets West 

The major difference between Japanese handsaws and 
Western handsaws is that the Japanese saws cut on the pull 
stroke. Most Western saws cut on the push stroke. The 
distinct advantage of Japanese saws is that since they are 
pulled through the wood, the blades can be virtually paper 
thin — a must when cutting precise, intricate joints. West- 
em saw blades are made of heavy-gauge steel to prevent 
buckling when the saw is pushed. Learning to use Japanese 
saws requires no special skills — only a little patience and 
practice. 

You may already own some of the saws shown. Others 
you may want to add to your tool collection. A basic starter 
group of saws should include a ripsaw, crosscut saw, 
hacksaw, compass saw and hacksaw. Then, simply add 
other saws as you need them. Now let's take a close look at 
each of the 24 saws. 

1. Two-edged ryoba — The Japanese ryoba saw is the 
equivalent of a Western panel saw. Its double-edged blade 
has crosscut teeth on one edge with rip teeth on the other. 
The crosscut edge has 9 teeth per inch (tpi). The rip teeth 
increase from 4 tpi at the blade's toe to 5 tpi at the heel of 
the blade. As with most Japanese saws, the ryoba cuts on 
the pull stroke. The center of the blade is thinner than at 
the cutting edges to prevent binding. The ryoba shown has 
an ll'/z-in.-long blade and costs $31.50 postpaid. For more 
information, contact Garrett Wade, 161 Ave. of the Ameri- 
cas, New York, NY 10013. 

2. Compass saw — Use this versatile saw for rough- 
cutting a variety of materials including plywood, plaster- 
board, hardboard and most types of paneling. It's especially 
helpfiil for cutting access holes when installing pipes and 
electrical boxes. The saw's pointed, 14-in.-long blade is 
bolted to a hardwood, pistol-grip handle. Replacement 
blades are available. "This compass saw is sold at most 
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1. Two-edged ryoba 

2. Compass saw 
S. Log saw 

4. Pruning saw 

5. Japanese panel saw 
*. Ripsaw 

7. English bow saw 
S. Tenon saw 

9. Crosscut saw 

10. Shark saw 



hardware stores and home centers for about $4.20. For 
details, contact Sandvik, Box 1220, Scranton, PA 18501. 

3. Log saw — Designed specifically for crosscutting logs 
and large timbers, this saw has a 2&-in.-long blade that 
features 15 sets of three teeth. The teeth sets are separated 
by deep gullets that remove sawdust quickly to prevent 
clogging. The toe end of the blade has smaller starter teeth. 
For maximum cutting efficiency, the saw teeth are filed to 
cut on both the push and the pull stroke. The curved blade 
ensures that the teeth maintain contact with the log 
through out the sawing motion. The log saw with red beech 
handle costs $26. 15 postpaid from Garrett Wade, 161 Ave. 
of the Americas, New York, NY 10013. 

4. Pruning saw — Here's an excellent saw for trimming 
trees and bushes. And, since the curved blade folds back 
into the handle, it's convenient to take along on camping 
and backpacking trips, too. The lO-in.-long blade has 5 tpi 
and it cuts on the pull stroke. It comes with a curved, 
lacquered hardwood handle. The folding pruning saw is 
available at most hardware stores and home centers for 
about $13. Contact Stanley Tools, 600 Myrtle St., New 
Britain, CT 06050. 

5. Japanese panel saw — Although this tool looks like a 
standard Western handsaw (it even cuts on the push 
stroke), it's actually a Japanese saw. The 22-in.-long saw 
blade has 7 tpi that are sharpened and set not for smooth 
cutting, but for speed. The angle of attack on the teeth 
decreases gradually from 16° at the blade's toe to 10° at its 
heel. This unique tooth design helps to reduce friction at the 
start of the cutting stroke while increasing the cutting 
action throughout the stroke. The saw is designed for 
crosscutting, but it can be used for ripping, too. It costs 
$23.40 postpaid from Garrett Wade, 161 Ave. of the 
Americas, New York, NY 10013. 

6. Ripsaw — Ripping lumber, that is, sawing with the 
grain, requires a large, heavy-duty saw. The Stanley 
Professional ripsaw ($26.75) shown has a 26-in.-long blade 
with 5 tpi. The heavy-gauge, taper-ground blade is made 
from a chrome-nickel-molybdenum alloy. The walnut- 
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HANDSAWS 

stained hardwood handle features tra- 
ditional wheat-gi'ain carvings. For best 
results, hold a ripsaw at a 60° angle to 
the board when sawing. For more infor- 
mation, contact Stanley Tools, 600 
Myrtle St., New Britain, CT 06050. 

7. English bow saw — Cut gentle 
curves and straight lines accurately 
with this handsome white beech bow 
saw. The narrow 12-in.-long blade has 9 
tpi. Blade tension is maintained by a 
twisted cord and toggle stick. By re- 
leasing the tension, you can rotate the 
blade 360° to the most convenient work- 
ing position. The saw costs $50.60 post- 
paid from Garrett Wade, 161 Ave. of 
the Americas, New York, NY 10013. 

8. Tenon saw — As its name sug- 
gests, this fine-toothed handsaw is used 



to cut tenons and other wood joints 
accurately. The tenon saw is similar to 
the hacksaw (see No. 14) except that 
it's shorter to offer gi-eater control. The 
tenon saw shown has a 12-in.-long nick- 
el-chrome alloy blade with 14 tpi. The 
saw blade is stiffened with a heavy 
spine of -solid bra.ss to prevent fle.xing. 
The red beech handle is attached to the 
blade with three brass screws. This 
finely made Tyzack Nonpareil tenon 
saw is available for $36.95 postpaid 
from Woodworker's Supply of New 
Mexico, 5604 Alameda N.E., Albu- 
querque, NM 87113. 

9. Crosscut saw — Here's a fine ex- 
ample of a classic skewback crosscut 
saw. This well-balanced saw has a 26- 
in.-long, taper gi-ound blade with 7 tpi. 




11. Deep-throat fret saw 

12. 21 -In. bow saw 

IS. Reversible dovetail saw 

14. Backsaw 

1 5. Keyhole saw 

16. Blitz saw 

1 7. 36-in. bow saw 



IS. High-tension haclcsaw 

19. IMest of saws 

20. All-angie saw 

21. Poclcet saw 

22. Brick saw 

23. OozukI saw 

24. Japanese dovetail 



When crosscutting, hold the saw at 
about a 45° angle to the board for the 
best results. The comfortable hard- 
wood handle is decorated with attrac- 
tive gold ornamentation. It costs about 
$27. Contact Sandvik Tools, Box 1220, 
Scranton, PA 18501. 

10. Shark saw — This Western style 
handsaw features a razor-sharp Japa- 
nese blade with 7 tpi. The saw can 
crosscut and rip virtually all wood and 
wood composite materials including 
particleboard, plywood and oriented 
strand board. The fast-cutting saw has 
a 22-in.-long, high-carbon-steel blade 
that is attached to an enameled hard- 
wood handle. This shark saw costs 
$22.95 postpaid from Woodcraft Sup- 
ply, 41 Atlantic Ave., Box 4000, Wo- 
burn, MA 01888. A 26-in.-long, 6 tpi 
model is also available for $26.95. 

11. Deep- throat fret saw — The fret 
saw is designed to make intricate cuts 
in veneer and other delicate, thin-sheet 
materials. The saw frame holds a 5-or 6- 
in.-long, blank-end jeweler's blade. At- 
tach the blade so that the teeth are 
pointing down toward the handle. The 
saw's deep throat allows you to cut up 
to 12 in. from the edge of the work. 
With 10 saw blades, it is $10.20 post- 
paid. Contact Constantine's, 2050 East- 
chester Rd., Bronx, NY 10461. 

12. and 17. Bow saws — Here are two 
saws that are designed to make pruning 
and landscape work easier. Each saw 
features a tubular steel frame with a 
quick-action blade-tensioning lever. 
The lever snaps closed against the saw 
frame to form a handle. Use the 21-in. 
bow saw (No. 12; $7.25) for light prun- 
ing chores around the house and gar- 
den. The 36-in. saw (No. 17; $12) is 
designed to tackle large pruning jobs 
and for sawing firewood. Replacement 
saw blades are available for both saws. 
Contact Disston, 1030 West Market 
St., Greensboro, NC 27401. 

13. Reversible dovetail saw — Cut 
tight-fitting dovetail joints with this 
lightweight, versatile saw. The tool's 
offset handle permits you to cut flush to 
the work's surface. And, the handle can 
be positioned on either end of the saw- 
blade to accommodate both left- and 
right-handed craftsmen. Simply loosen 
the spring-loaded locking nut and flip 
the handle to the opposite end of the 
blade. The saw has a VA x lO-in.-long 
blade with 13 tpi to ensure smooth, 
precise cuts. It's available from Sears 
for about $13. Contact Sears, Roebuck 
and Co., Sears Tower, Dept. 708-PM, 
Chicago, IL 60684. 

14. Backsaw — Use this traditional 
backsaw for cutting precise tenons and 
joints. Also, use it in a miter box to 
crosscut stock to length. The saw has a 
14-in.-long blade with 13 tpi. The teeth 
are bevel ground to ensure smooth 

(I'leme turn to page 135) 
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These attractive accessories 
for the home desk jockey, 
put together in an easy 
weekend, will provide 
years of useful service and 
lend your desk an air of dignity. Since 
the %-in. mahogany used for most of 
the parts is not readily available in this 
thickness, you will either have to use a 
thickness planer to dress down 'Vie-in.- 
thick stock, or resaw thicker stock on 
the table saw or band saw. If you resaw 
to obtain the proper thickness, surface 
the stock on a jointer. For the wider 
pieces — the telephone card file top and 
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Build this set of six 
deslctop organizers 
from solid ribbon- 
stripe mahogany 
for the neatest 
desk in town. 



BY ROSARIO CAPOTOSTO 
Contributing Editor 



the calendar base — you may have to 
edge-glue two pieces to make up the 
necessary width. 

Begin by cutting the stock for the box 
sides about '/i in. wider and about 1 in. 
longer than the finished size. You can 
cut these parts to their exact width 
after mitering the ends to the proper 
length and cutting the spline grooves. 

To produce tight miter joints, each 
pair of sides must be exactly the same 



Color photo: Hany Hartman 
Black and white photos: Rosano Capotosto 
Technical art: Eugene Thompson 
Stylist: Gabe Herrick 
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NOTE BOX AND STATIONERY TRAY 



NOTE BOX 

SPUNE-1/I6X 1/2 
(4 REQD.) 



BACK/FRONT— 3/8 x 2 x 6" 
MAHOGANY (2 REOD.) 



SIDE— 3/8 X 
2 X 7-3/4" 
MAHOGANY 
(2 REOD.) 




1/2x 1-3/4x7-1/2 
PLYWOOD STOP 

1/2x6-13/16x8" 
PLYWOOD 



3/ 16 x 3/8 X 
8" PINE 



3/4 X 4-1/2 X 
4-1/2 PINE 
(2 REQD.) 




1/16" 

SLOTTING 
CUTTER 



SPLINE 
1/16 X f/2" 



1/2x4-1/2x8" PLYWOOD 
3/16 x 3/4 X 16" PINE GUIDE- 
GROOVING JIG 



45° MITER 



1/16"-WIDE GROOVE 




DETAIL t— CORNER 



l/8"-DEEPx 
1/4 "-WIDE 
RABBET 
(TYPICAL) 



ROUND BOTTOM 
CORNERS TO FIT 
RABBET RADIUS 




DETAIL 2— BOTTOM 



length. Tilt the table saw blade 45°. 
Then mount a wood extension to the 
miter gauge face and make a pass to cut 
a reference kerf in it. Miter-cut one end 
of all the pieces, and mark the re()uired 
lengths on one piece of each pair. 

Align the pencil mark with the refer- 
ence kerf in the miter gauge extension. 
Butt a mitered stop against the previ- 



ously mitered end of the workpiece. 
Then, cut a pair of sides. Reset the 
mitered stop for each matching pair of 
sides. After all pieces are mitered, cut 
gi'ooves for the splines on a router 
table, using a '/|,j-in. slotting cutter. 
Make a jig to guide the workpiece 
exactly square past the cutter, and at a 
45" angle. Make the guide bar so it rides 



in the table groove without side play. 

The note box and stationery tray are 
similar in construction and differ only in 
size. Assemble them by joining two 
diagonal corners with splines, then in- 
sert splines in the open corners and 
mate the two right-angle sections. Ap- 
ply glue sjjaringly and use masking tape 
to "clamp" the corners. 




After resawing pieces to rough thickness, 
dress the faces on a jointer. Use a push 
block, and adjust for shallow cuts. 



Cut each pair of sides with the same mitered 
stop block setting. This assures pairs of the 
same length and tight miter joints. 



Slotting jig makes accurate spline slots in 
faces of miters. Jig face must be at 45 , and 
the stop block 90 from the base. 
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TELEPHONE CARD FILE 



Rabbet the bottoms with a router 
and a '/i-in. rabbeting bit. To keep the 
router base horizontal while making 
these cuts, clamp pieces of %-in. stock 
around the perimeter, flush with the 
bottom edge. Cut the bottoms to size 
and round the comers. Then glue them 
in place and tack with V^-in. brads. 




Cut X </2-ln. splines from a long length of 
stock. Then cut individual lengths 'A In. 
oversize using a utility knife. 




Preform radial corners for the front cutout 
with a hole saw In a drill press. Then make 
tangent cuts to drop out waste. 




Glue splines and comer Joints lightly and 
"clamp" with masking tape. After glue 
dries, trim splines with a sharp chisel. 




Round the comers of the bottom panels to 
fit the 'A-ln.-wlde rabbets. Secure bottoms 
with glue and '/2-in. brads. 



3/8" 



3/32" SAW CUT- 



e . lU 

(N a: u 



^-l/2"-DIA.HOLE-7 

G£- 



-4 1-35/64" i~r—i ~{ 
1 




FRONT VIEW BEFORE 
SEPARATING BOX AND LID 



1/2x3" LEATHER STOP 
1/2 NO. 2 RH BRASS SCREW (2 REOD.) 



13/16 X r BRASS HINGE ( 

3/l6"-DIA. X 3/I6"-DEEP 
HOLE (4 REOD.) 



3;i6'-DIA. X6-7/8" 
DOWEL (2 REOD.) 



1/I6X 1/2" 
SPLINE 
(4 REOD.) 



45° MITER 
(TYPICAL) 

FELT FEET 
(4 REOD.) 



LID AND BOX 
FRONT/BACK 
3/8x2-23/32x5-1/4" 
(2 REOD.) -v 




BOTTOM- 
LAUAN PLYWOOD 



NOTEl ALL PARTS ARE 3/8" MAHOGANY 



1/8" DEEPx 
1/4" RABBET 
(TYPICAL) 



Our method of buildinfj the tele- 
phone card file allows the bo.x to 
match the lid perfectly in size and gi"ain 
pattern. The sides and the front and 
back are assembled as one unit, then 
this as.sembly is cut in half lengthwise 
to separate the box from the lid. Note 
that the width of these pieces allows 
in. extra to make up for the thickness of 
the saw kerf. 

Before beginning the assembly, cut 
the slot in the fi-ont that will form the 
finger gi-ip after the box is sliced. Bore 
two '/L-in.-dia. holes centered 1*^, in. 
from the bottom edge. This will center 
the slot in the saw kerf when the box is 
cut in half. Cut out the waste between 
the holes with a jigsaw. 

Begin a.ssembly by installing the two 
■V„;-in.-dia. dowels. Bore Vni-in.-deep 



holes for these dowels, then glue them 
in place. Before the glue sets, ai)ply 
glue to the miters, join them and ia\m 
them at the corners. Then, with the 
assembly sitting on a flat surface, slide 
the splines into the slots. Check for 
squareness and allow the glue to dry. 

Set the table saw ri|) fence so the kerf 
is centered on the front slot. Make a 
pass on both ends and one side of the 
box. Before cutting the final side of the 
box, tape a stick of the same thickness 
as the kerf into the top cut to prevent 
the separated section from tilting into 
the saw blade. 

Install the box bottom in the .same 
manner as the memo box and stationery 
tray. Secure the top in place, and 
clamp. Mount the hinges and the leath- 
er lid stop after applying the finish. 




Test-fit splines and miters, then disassemble 
and install dowels. Glue and tape corners 
without splines, then tap splines In place. 



Separate the box and lid, cutting through 
center of slot. Spacer strip prevents cut-off 
section from tilting Into the blade. 



POPUIAR MECHANICS • FEBRUARY 1986 



I lb 

Cl 



PENCIL WELL 



DESK CALENDAR 



SIDE— 3/8x 3-1/4x3-1/4 (4 REQO.) 



1/16 X 1/2" SPUNE 
(4 REQD.) 



45'^ MITER 
(TYPICAL) 




BOTTOM— 3/8 X 
2-1/2x2-1/2 



FaT FOOT 
(4 REQD.) 



SPONGE PAD— 2- 1/2x2-1/2 " 



The side pieces for the pencil well 
arc rather small, so it is easier to 
nial\e miter cuts with the ri]) fence 
instead of the miter gauge. Cut miters 
on one end of each jiiece, then reset 
the rij) fence and make miter cuts at 
the o])]3osite ends. Assemble side 
pieces by the same method as the 
memo box and stationery tray, but 
attach the bottom at the same time. 
Dry-assemble the sides, measure the 
opening and cut the bottom to fit. 

Apply glue and splines to two opjjo- 
site corners to form two right-angled 
sections. Glue the remaining miters 
and splines, then glue and clamp the 
sides togethei' around the bottom. 




Cut pencil well sides with rip fence set 
exactly square. Miter one end of all sides, 
then reset fence to miter opposite ends. 




Glue two diagonal corners with splines. 
Glue bottom, join diagonals and clamp. 
Waxed paper keeps piece free from table. 



t/8'-D»A. X 10-3/4" BRASS 
RODjSEEDET/'JL) 

5/32"-WIDEx 
l/8'-DEEP 
GROOVE 
RACE FROM 
RASS ROD) 



-1/2x2" BRASS MENCXNG PIATE 
I !2' NO. 4 FH BRASS SCREW 



1 /S'-DEEP RECESS fTRACE 
FROM MENDING PLATE) 



BASE 

3/8x6-7/8x8-1/8" 




BACK 
3/8 X 3/4 X 

8-1/8" 



? 

FELT FOOT / 
(4 REQD.) — ' 



NOTE: ALL PARTS ARE 3/8" MAHOGANY 



FILE FLAT 
ATAPPROX. 5'- 



BRASS ROD- 




-5/8"-> 1/8" 
DETAIL— RING PAGE HOLDER 




3/4-DIA. X 5" 
DOWEL 
PLANE 
BOTTOM 
FLAT, NAIL 
TO BASE 



■ FORM FROM 
l/8"-DIA. X 10-1/2" 
BRASS ROD 



FORMING JIG 



(■gin building the desk calendar by 
sha|)ing the 'A-in. brass rod for the 
jtage holder. The formed rod will later 
be used to trace an outline for routing 
recesses in the calendar base. The bra.ss 
rorl is readily available at hobby shojis. 

Cut the rod 10 '/i in. long, then mark 
it for bending into a square-cornered 
"U" with legs 2 in. apart. Apply tape so 



you can mark two pencil lines at the 
center of the rod, spaced 2'/||, in. apart. 
Gri)) the rod in a vise and make right- 
angle bends at each mark. 

Next, gi'ip the bottom of the U in the 
vi.se and file the fiat portion at the 
center, at a 5° angle to the i)eri)en(licu- 
lar of the legs. The I'ounds are foi'med 
(Please liini In jtage 1J7) 




Tape brass rod to bending jig with base of 
rod 2 in. below top of dowel. Clamp the 
assembly in a vise and bend the rod 180 . 



Trace outline of the rod and mending plate. 
Tack movable router guide strips in place 
and cut recesses with Vj^-in. straight bit. 
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How To Install A Flat 

ARCHWAY 



era seem to feel that bigger is not only 
better, it's essential. They want plenty 
of room for food preparation as well as 
dining and entertaining. 

While this is all well and good for new 
home buyers, owners of older homes 
can achieve similar results. Frequent- 
ly, all that's required is the removal of 
an interior wall, or at least part of one. 
And depending on the situation, the job 
can be a good deal easier than many 
people would think. 

In fact, the flat archway we installed 
for this story was in an older home. 
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There is nothing carved in stone I 
about the position of interior 
walls in your home. These parti- 
tions were built where they are either I 
to perform some structural duties that | 
would have been too costly to accom- | 
plish another way or to suit the interior 
design fashions of the day. But as times 
change, tastes change, and building ! 
methods change, too. What was consid- 
ered convenient and attractive in the 
1950s — to say nothing of the 1850s — is 
often cumbersome when matched with j 
present-day lifestyles. 



BY STEVEN WILLSON 
Home And Shop Editor 
Illustrations by George Retseck 

In the last 20 years, one of the most 
notable design shifts has been the move 
toward opening up the interior space in i 
a home. The clearest example of this is j 
seen in the Great Room concept, where 
a designer extends the boundaries of a > 
particular room so it becomes multi- 
fiinctional. The most popular candidate 
has been the kitchen, where home buy- 



c. 



'I 




1 The only way to decide If a wall bears weight Is to discover which way the Jolsu above It 
run. If they are parallel to the wall (top right), then the wall is nonbearlng. If the Joists run 
perpendicular to the wall (bottom right), then It Is a bearirig wall. 



Built in the early 1900s, its kitchen had 
a large adjoining pantry that had a big 
window with a pleasant view. This 
room provided a great deal of storage 
space but it was terribly inconvenient. 
The homeowners were willing to sacri- 
fice the storage space to get a comfort- 
able eating area inside the kitchen and 
to enjoy the light and view from the 
window. So, we removed the wall. It 
only took two days for two people to 
tear out the old wall, install a new 
header and patch the plaster. Painting, 
wall papering and laying a new floor 
took longer, but they always do! 

Look before you leap 

The foregoing may sound a little too 
simple, and in some ways it is. It's true 
that any wall can be moved or removed. 
The real issue is how many problems 




2 To save casing boards without damage, 
first see If the top board was toenailed into 
the sides. If so, drive these nails completely 
Into the sides using a drift punch. 



and this usually means how much mon- 
ey you are willing to spend. 




S Begin prying the casing boards away 
from the wall using a wide chisel. Once a 
small gap Is created, slide the tip of a flat pry 
bar behind the board and carefully push. 



To decide this, you have to discover a 
couple of things. The first is what, if 
any, structural purpose is being served 
by the wall. The second is what, if any, 
mechanical systems (plumbing, heat- 
ing, electrical) are running through the 
wall. Solving the structural problem is 
usually not too difficult. But rerouting 
plumbing, heating and electrical hard- 
ware is a different matter entirely. 

To figure the wall's structural duties, 
you'll have to go exploring. This is best 
done by removing a 16-in. -square sec- 
tion of the ceiling next to the wall. It 
can be repaired later. Shine a flashlight 
into this access hole to see how the 
ceiling joists above the wall are posi- 



tioned (see drawing 1). If they are 
running parallel to the top plate of the 
wall, then the wall you want to remove 
is bearing no weight except its own. It 
can be removed without disturbing the 
structure of the house. If, however, the 
joists are running perpendicular to the 
wall, then you have a bearing wall and 
you must replace the support provided 
by the studs with a new header. (Note: 
Some walls are not bearing even when 
the joists run across them, especially if 
they are short walls that define closet 
spaces. But if you reach into the cavity 
above the top wall plate and feel the end 
of a joist falling on top of the wall, you 
are certain that it's load bearing.) 

Once you've determined that you 
need to install a header, you have two 
options. The first is called a flush head- 
er. It is installed so its bottom edge 
aligns with the bottom of the ceiUng. 
Your other option is a dropped header, 
the type shown here. Installing the 
former is a complicated and difficult 
task. So if you want the flat ceiling look, 
plan on hiring a contractor. 

The latter is simply installed under- 
neath the ceiling. It spans the entire 
opening and is supported on both ends 
with jack studs. This type functions in 
exactly the same way as the headers 
over the windows and doors in your 
home. In most cases, installing it is 
certainly within the capabilities of an 
active homeowner. 

Hidden mechanicals 

The best way to find out what is 
running through the wall is simply look 
at it. If you see light switches and 
receptacles, you know there's power in 
there. A heat register or cold air return 
indicates ductwork, and of course any 




4 Do not remove the casing nails t>y driving 
them through the front of the board. In- 
stead, pull them out from behind using 
locking pliers and a small wood block. 
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faucets or drains mean the presence of 
plumbing. If none of these is visible, 
you are still not in the clear, especially 
if you have a 2-story home. Each of 
these — or all three of them — could be 
passing through the wall, destined for 
upstairs rooms. 

Of the three, the electrical changes 
are usually the least difficult. But the 
plumbing and heating changes can be a 
profound headache. One good way to 
see if they are in the wall is to remove 
the baseboard trim at the bottom of the 
wall, then cut out the drywall or plaster 
that falls behind it. (Note: Drawings 2, 
3 and 4 show a few sensible tricks for 
removing high-quality trimwork. On 
this job, the casings shown were reused 
when a door was moved to an adjacent 
wall. The same techniques pertain to 
removing the baseboard. A little care 
taken at this stage can save a great deal 
of time and aggravation later.) 

Now the stud cavities should be ex- 
posed. If you see copper tubing or cast- 
iron or plastic pipe, you've got plumb- 




S Once all the plaster or drywall Is re- 
moved from the wall, pull out any visible 
nails using a nail puller. This simple tool is 
driven below the nalihead and pried back. 

ing. If you see sheetmetal ductwork, 
you've got heating. If your answer to 
either is yes, then call in the appropri- 
ate contractor and get a written esti- 
mate of what the changes will cost. If 
there's nothing in the wall but sawdust 
and dead air, then you're ready to tear 
the wall out. 

Of course, demolition is no fun. If the 
wall is covered with drywall, the job is 
tolerable. But if you have plaster and 
lath, your patience will be tested. Plas- 
ter dust is incredibly fine and has the 
uncanny ability to drift throughout 
your house. Because of this, seal off any 
doorways with polyethylene plastic un- 
til you've removed the plaster and lath. 



carried it out of the house and vacu- 
umed the area clean. Be sure to wear 
gloves and a respirator to avoid contact 
with this dry and irritating substance. 

Bracing the celling 

In the past, we've always built two 
temporary walls to support the weight 
on either side of the wall that was to be 
removed. These consisted of a single 
top and bottom plate with studs nailed 
between so the assembly would just 
wedge upright between the ceiling and 
the floor. (A photo of this type of wall 
appeared in How To Install New Win- 
dows, page 112, Apr. '85.) 

But on this job we came up with a 
different system. The basic idea is sim- 
ple: We decided to build the header in 
place using the existing wall studs as 
temporary support. All that was re- 
quired was turning the studs 90° so 
their faces were parallel — not perpen- 
dicular — to the surface of the wall. The 
studs still supported the weight above 
but occupied only IV2 in. of the wall 
thickness instead of the normal 3V2 in. 
The remaining 2 in. allowed enough 
room to slide a single 2x10 in place as 
shown in drawing 9. Once this was in 
place, the studs were removed and the 
rest of the header installed as shown in 
drawings 11, 12 and 13. 

Header thickness 

The size of the lumber you need for a 
given header depends on the width of 
the opening you are creating aiid the 
weight you have to support. Because 
this opening was less than 10 ft. wide 
and the rooms above were just two 
typically furnished bedrooms, we used 
two 2xl0s with a '/2-in.-thick solid ply- 
wood spacer in between. If you have a 




7 Where the wall abuts another wall, re- 
move the end stud by driving It away from 
the tMttom plate with a hammer. Then pull 
It away from the top plate nails. 

smaller opening, less than 8 ft. for 
example, two 2x8s with a V2-in. spacer 
should be plenty. A wider opening, up 
to 12 ft., requires two 2xl2s with the 
plywood spacer. But if the weight 





6 Establish the overall size of your finished 
opening. Then measure back from this point 
to the next stud in the wail to make sure you 
have enough room for a Jack stud. 



• If the adjoining wall was framed with a 
full length pocket stud, the top section of 
this stud can be cut off at header height and 
thus function as a built-in Jack stud. 

above is atypical — a bathroom or a 
room with a piano or other very heavy 
furnishings — consult your local build- 
ing department to check the proper 
header dimensions for your situation. 

Installation 

Once you have the studs turned in 
place, you must create support for the 
header on both ends of the opening. In a 
normal wall this is accomplished with 
jack or trimmer studs. These 2x4 mem- 
bers are cut to fit just underneath the 
header. They are then nailed alongside 
full studs and this assembly is nailed 
between the top and bottom wall 
plates. Once these are installed, the 
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header fits snugly between the two full 
studs and bears directly on top of two 
jack studs. Then it's nailed in place. 

In this installation, one end of the 
header had to be supported in an exteri- 
or wall. By removing the last stud at 
that end of the wall we found a pocket 
stud, as shown in drawing 8, framed 
into the exterior wall. This is a very 
common situation. Because this pocket 
stud is nailed securely to two adjacent 
studs, all that was required for proper 
support was to cut off the top of the 
pocket stud to jack stud height using a 
reciprocating saw. Then the header 
simply rested on top of the pocket at 
that end. If you don't have a similar 
situation, build the jack stud and full 
stud assembly — mentioned earUer — for 
both ends of the header. 

On the other end we wanted to bury 
our jack stud assembly in the part of the 
wall that wasn't being removed so we 
would have a square corner that would 
aUgn with another partition. We cut the 
jack to size, nailed it to the full stud and 
then toenailed this assembly into the 
top and bottom wall plates. 

Once these supports are properly 
installed, it's time to cut one half of the 
header to size and lift it into place. 
Measure the distance between the two 
full studs that are nailed to the jack 
studs and cut the 2xl0s and plywood to 
the same length. Then sight down both 
2xl0s to determine which edge has a 
slightly convex arch, called a crown. 
Mark both with an arrow pointing at 
the crown so you will be sure to install 
both in the up position. (If the crown 
always points up, then once the weight 
is on the header, the header will tend to 
flatten out instead of bow down far- 
ther.) Then lift the first 2x10 onto one 




9 Once a pocket is cut In one end and a Jack 
wall studs so their sides face out. Slide half 




1 0 To piy the header Into place, cut a stud 
'/2 In. longer than the header height, put It 
urKler the header and drive It with a ham- 
mer. A wood shirigle protects the floor. 

jack as shown in drawing 9. 

Depending on the amount of crown in 
the header and/or the amount of sag in 
the ceiling above, this board may be 



stud Installed In the other, pivot the remaining 
of the header into place. 

difficult to slide onto the second jack. 
To pry it in place, use the stud and wood 
shingle method shown in drawing 10. 
Once the header is pried high enough, 
drive it onto the jack using a hammer. 
Then continue driving the header 
across the jacks until it hits the wall 
studs. At this point the studs can be 
removed and the half header will be 
stong enough to support the ceiling 
until the rest of the header is in place. 

Continue to drive the half header 
across the jacks to occupy the space 
vacated by the studs. Do this gradually, 
moving each end a 'A in. at a time. Do 
not strike the board with a sledgeham- 
mer because you nm the risk of tipping 
it over. 

Once it's in place, add the plywood 
spacer and second half of the header as 
shown. Then toenail the assembly into 
the framing members. Cover it and 
patch the walls and ceiling with drywall 
or plaster. M 




1 1 Once the first half of the header Is In 
place, remove the studs and drive it over 
Into its flnal position. Apply comtruaion 
adhesive to the side using a caulking gun. 



12 Cut a piece of '/i-in.-thlck plywood to 
size and slide It into place next to the 
header. Nail the two together using 6d 
common ruils driven every 4 In. -square. 



1 3 Apply more adhesive to the side of the 
plywood, then slide the second half of the 
header into place. Nail this to the others 
using 1 6d nails In a 4-ln.-square pattern. 
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Get in on the PROFITS. 

in SMALL ENGINE 
sei^vice and i^epair 
Start your own mone y 





In just a short time, you can be ready to 
join one or the fastest growing industries 
in America... an industry where quali- 
fied men are malting from $25.00 to 
$30.00 per hour... and that's just for 
labor. Parts, engines and accessories add 
even more to the profits. 




Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fact, it's not un- 
usual for a good small engine man to he 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines are 
in use today, it's easy to understand why 
qualified men command such high prices 
— as much as $49.95 for a simple tune-up 
that takes less thananhour! 



65-million small engines 
are In service today! 

That's right — there arc over sixty-five 
million 2-cycIe and 4-cycle small engines 
in service across the U.S.A. That's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved 
Foiey-Beisaw training, you can soon 
have the skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carts, snowmo- 
biles, generators, snowblowers, paint 
sprayers ... the list is almost endless. 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 

right at home- we help you 

every step of the way. 

making business! 

You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... all the "tricks of 
the trade". . . all the inside facts you need 
to assure success right from the start. 




Increased Income 

' 7'vf had about 8 
years experience 
repairing small en- 
gines . . . but re- 
pairs were only 
minor . . . until I 
started the Foley- | 
Belsaw Course." 



Walter H. Stnck 
Campbell. Calitornia 



No experience necessary. 

You don't need to be a 'bom mechanic' 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fiiUy 
illustrated — so clear you can't go wrong. 



You get all this Professional equipment with your 
course, PLUS 4 K-P. Engine .... ALL YOURS TO 
KEEP. ... All at NO EXTRA COST. 



With our famous 'leam-by-doing' train- 
ing method, you get practical 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engine— 
all yours to keep ! 

SEND FOR FREE FACTS! 

You risk nothing by accepting this 
offer to find out how Foley-Belsaw 
training can give you the skills you need 
to increase your income in a high-profit, 
recession-proof business of your own. 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO ITTODAY! 




9 



FOLEVBELSAW INSTITUTE of 
SMALL ENGINE RERUR 

50686 Field BIdg.. Kansas City. MO. 64111 

There is NO OBLIGATION and 



Send TODAY 
for this 
fact-filled 

FRFF 

BOOKLET! .li'iAAy^SM!!!!! 

FOLEY-BELSAW INSTITUTE 50686 FIELD BUILDING 
KANSAS Cmr, MISSOURI 64111 

□ YES, please send me the FREE booklet that 
gives full details about starting my own business In 
Small Engine Repair. I understand there Is no obligation 
and that no salesman will call. 




Tells how you quickly 
Iraintobe your own boss 
in a profitable Sparetime 
or Fulltime business of 
vour own PLUS complete 
details on our 30-DaV 

NO RISK Trial 
Offer! 



Namt. 



AMrets_ 
City 



Stata 

J 




LEARN TV/VCR 
REPAIR 



fNo Previous 
Experience 




ow you can train at home In spare time for a mon< 
I ev-maklni career as a TV/VCR itepair SpeclalliL 
No need to quit your {ob or school. We show you how 
to troubleshoot and repair videocaisette recorders and 
TV sets, how to handle house calls and shop repairs for 
almost any make of telev'sion or VCR. You learn about 
TV receivers, tuners and antennas, x-ray emission, the 
characteristics of sound, how electrical Impulses are con- 
verted Into a TV picture, and much, much more. Tools 
are included with your course so you can get "hands-on" 
practice as you follow the lessons step by step. Send for 
free facts about opportunities In TV/VCR Repair and 
find out how you can start making money In this 
great career. EXPERTS SHOW YOU WHAT TO DO, 
HOW TO DO IT... GUIDE YOU EVERY STEP OF THE 
WAYI Everything is explained in easy-to-understand 
language with plenty of drawings, photos and diagrams. 

Ext. 87 
D^M. peoi« 
CALL ANYTIME— Operators to lake your call 24 
hours a day. 7 days a week No cost No olilioation 
No salesman will visit you 
OR MAIL COUPON TODAY! 




1-800-862-6262/1 



B SCHOOL OF TV VCR REPAIR. Depl PlOlf 

Mm I Scranton. Pennsytvania 18515 



Please send me free facts on how I can learn TV/VCR 
Repair at home in my spare time. No salesman will visit 



Name 

Addreit 

Clty/Sutc/Zip , 
Phone ( )_ 




. . . Professionally designed, 
featuring: 

• Curved glass eaves 

• Aluminum frames 

• Steel substructures 

• Automatic venting 

• Free standing, since 
lean-to and .^r 1948 
wituiow 
styles 




TEXAS 
BREENHOUSE 
COMPANY® 

27 1 1 St. Louis Avenue 
Ft. Wonh. Texas 76110 
(817) 926-5447 

■and off now for fr«« catalog. 
Pop lat oiaaa mall anolooa BI.C 




|| MICROCARS 

^ (Continued fiV))i fxige 90) 



Excel is basically a redone Mitsubishi 
Colt with a Colt-cloned 1.3- to 1.5-liter 
ohc engine. The Excel will initially be 
available in this country only as a 5- 
door hatchback, pi'obably priced in the 
mid-$5000 range. 

Once American Hyundai comes up to 
speed in late '86 or early '87, the compa- 
ny will start bringing in the slightly 
larger Stellar or something like it. The 
Stellar is a rear-drive 4-door sedan 




Spanish SEAT Iblza is a fwd hatchbacl<. 
Engine combines Fiat and Porsche parts. 

derived from the European Ford Corti- 
na, but with a 1.6-liter Mitsubishi-de- 
rived engine. In size, equipment, pur- 
pose and price, it rivals the Honda 
Accord, Toyota Camry and Nissan 
Stanza. The Canadian Stellar lists for 
$9000 (U.S.) in standard trim and 
$10,500 in GLS form. 

Mitsubishi Motor Sales of America 
hopes to supply its U.S. dealers with 
something like 30,000 Hyundai Excels 
during 1987. These are in addition to 
those offered by American Hyundai 
dealei-s. 

Spanish flyweight 

The government-owned Spanish 
automaker SEAT (pronounced "say 
yacht") plans to bring one or more of its 
products into the U.S. in late 1988. 
Spain has the advantage among Euro- 
pean carmakers of being able to offer 
inexpensive labor. 

SEAT, through an agreement with 
Volkswagen, cuirently assembles VW 
Polos and Passats in addition to its own 
Giugiaro-designed Ibiza and Malaga 
models. By employing German VW 
quality control director George Hein- 
elt, SEAT now claims as good a fit and 
finish as its Wolfsburg peers. 

Spanish buyers can't absorb all the 
cars SEAT can build, so the govern- 
ment is looking abroad for additional 
customers, first to Europe and then to 
North America. SEAT'S sales organi- 
zation in the United States may tap 
Audi dealers. 

The model that SEAT proposes to 
bring over is ciurently in the hatching 
stage and has been code-named Major- 
ca. The Majorca is a little bigger than 
Honda's CRX coupe and will arrive 



Three-cylinder Subaru Justy will offer 4- 
wheei drive and CVT as options for 1988. 

with 1.5- and 1.8-liter Fours and fi-ont- 
wheel drive. (A 1-liter, 3-cylinder en- 
gine is also being contemplated for 
economy-minded Europeans.) 

If these are like the engines in 
SEAT'S current Ibiza and Malaga, the 
American Majorca powerplant is likely 
to be an ohc Four, set crosswise and 
tilted slightly foi-ward, based on a Fiat 
block and lower end. The crossflow 
head and dished pistons, though, are 
engineered by Porsche, and the upper 
end of this engine looks very much like 
Porsche's 944. 

SEAT'S 1986 Ibiza and Malaga en- 
gines say "System Poreche" on the cam 
covers — in English! 

seat's more distant plans call for a 
2-seater sports model as well as sedans 
and 3/5-door liftbacks. 

Will you go Yugo? 

Malcolm Bricklin, the man who 
brought you the sports car bearing his 
name, promises bigger things from a 




VW Poio wiii be imported from Brazil as a 3- 
door wagon (shown) and sedan. 

micro called the Yugo GV. Imported 
fi'om the Zastava factory in Yugoslavia, 
where labor costs are only 60 cents to a 
dollar an hour, the Yugo's U.S. price is 
currently $3990. 

Two models are initially slated for 
U.S. introduction during 1986: the base 
Yugo GV (GV stands for "Great Val- 
ue") and the sportier GVX, which re- 
portedly will retail for $4800. The 
(Please turn to page 128) 




Hyundai Stellar Is a Korean Accord-class car 
that currently sells In Canada for $9000. 
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In just a few hours you can build 
a collector's miniature masterpiece. 



Few crafts are as satisfying to a man 
as working with wood. The beauty of 
the hardwood grain... the perfect smooth- 
ness from hand sanding... the gleam of 
the varnish finish— these are the pleas- 
ures you experience when you build our 
extraordinary museum quality miniature 
furniture kits. 

The standard of excellence 
for expert miniaturists 

As you assemble each kit, see how the 
drawers fit precisely and slide 
smoothly... how the doors 
swing easily on their hinges 
and how the solid brass fit- 
tings add that professional 
touch. We precision scale each 
kit to 1/12 of the full size 
original (the scale most used 
by knowledgeable miniatur- 
ists). We only use furniture- 
quality hardwood, never 
veneers or plastic. And each 
kit comes with a layout sheet 
and easy-to-follow instructions. 

Begin your crafting adventure with 
our miniature reproduction of the William 
and Mary clock for only $1, when you 
become a trial member of The House of 
Miniatures Collectors Society. 

As a trial member, you will have the 
opportunity to purchase, if you wish, 
other museum quality miniature kits. 
However, you are not obligated to buy 
any additional kits— ever! 

Remember, this William and Mary 
clock is available for $1 by mail only. 
With no further obligation on your part. 
Mail coupon today. ^ ^g g^ ^gtail 




Start with this 
museum quality 
William and Mary 
Clock Kit for $1* 

with no further obligation 



^Chick measures 7'4 inches tall. D(H>r opens to reveal 
the solid brass clock weights and penduUiml Kit has 
everything needed to assemble clock. 

S) 1985 Crattmant Inc. 



Each kit has fine details 

• Elegant 
molding 

• Solid brass 
hardware 
with key 
filates 

• Drawers 
that open 
and close 

• Cabriole 
legs 

Chippendale lowboy 'Fimais 




THE HOUSE OFMINIATURES 



Division of Craftmark Inc.. 80 Newbridge Road. Bergenfield. NJ 07621 

Please enroll me as a trial member of the Society and send me the William & 
Mary clock kit. Bill me only $1'!' If I am not completely satisfied. I may refuse 
delivery of the second shipment by writing "cancel me" 
on the shipping label. If I keep the .second shipment. 
I will be a regular member and receive additiimal 
shipments every four weeks. Prices for each ship- 
ment, which will contain one or two kits, are $9.95* 
or less. 1 may return any shipment and 1 am not obli- 
gated to accept any minimum number. 



BT21 



□ Mr. 

□ Ms 



□ Mrs. 

□ Miss_ 



All enrollments are subject to acceptance. 



Address. 
City 



State. 



.Zip_ 



'plus shipping and handling, and sales tax. 



Free Bonus 



Professional Quality 
Rnishing Samples 

Include tinted glue, 
oil base stain (for 
authentic color), glaze 
stain for antiquing 
and highlighting 
and other materials 
to professionally 
finish your kit to 
museum quality. 
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HOME REBUILDER 
SPECIALS 



TOP NAME BRANDS 
AT WHOLESALE PRICES 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 

STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



PERFORMANCE AUTOMOTIVE WHOLESALE. INC 
21 1 22 Lassen Street. Chatsworth. OA 9131 1 
Ifl-QQfl-fi 



PISTONS ir^tt rv -o^v > 
SEALED POWER WSTON RINGS 
CLEVITE CLTT ROO BEARINGS 
CIFVITE cm MAIN BEARINGS 
PREMIUM ENGINE GASKET SET 
TIMING CHAIN SET WITH GEARS 
OIL PUMP 

CAMSHAfTS » IIFTFRS (VJin 



ON SALE 



SB CHEVY DELUXE 
MASTER REBUILD KIT 

' Vour Low Prine 

$244.00 



■mm<»m 




p^,r. $299.00 



Cast 

Pitloni 

OPTIONS AVAiLARl F Molly Rmq-i AOD SiSOC ■ MV Oi Pjmp ADO 

$600 / Doiit>tp RfHiB- TFm.ng Cf>ain Set $300 ' P'Stons AvaHatJie 

err) (I'^O 0^0 Sea'ings Avatiati'g STD O'Q ■ 020 Q30 



HURST 
SHIFTERS 



AUTOMATIC 

r-.«.r* 7«" 

r.w.rt- Pirt- up SlOft» 



MANUAL 

Sup*' S^ifliw «ipom1| 

inrty *■'<■* ^P 13 S()»<MI 
Inrty (4 ^pMOl (NiHo""B">-i 
Supff' 'II (4 ^oe#«i| 

C->'ncMHi'ii-w Pl.,» 14 Spowll 

Oirtlvw Oval \7 Soe«ii 
Ooi»o Naitf- 1^ SD«»»rti 



$134 95 
%•* »S 

■ l?«9* 

1144 S4 
1114 9^ 

S3i9QS 
IM 95 



NEW TRW 
FUEL PUMPS 

$12.95 

«tS> SB CHEVY 



TRANSPARENT 

DISTRIBUTOR ' 
CAPS 

AVAILABLE FOR 
Ford/GM/Mo(Mi V8 

YOUR CHOtCE OF 
CLEAR REDHlUf YEUOW 
YOUBIOW *Q QC 

pmct 4>0.3iJ 

NOT AVAILABLE FOR 
ELECTRONIC IGNITION 



ON SALE 



BRAND NEW OUTniQMT - 
NO EXCHANCE REOUIRED 



GENUINE BENDIX 
SEMI-METALLIC 
FRICTION KING II 
DISC BRAKE PADS 



$24.95 



BRAND NEW OUTRIOHT 
NO FXCHANOE RFOUIRFD 

GENUINE BENDIX 
PREMIUM QUALITY 
DISC BRAKE PADS 



$10.95 



fOf »40ST OOMiSTIC t (OnEiGtf 
CARS ft LIGHT THuCKS (UP TO -i TON) 
STA^E HAKE MODEL VEAN t AKLE 
"»tCf IS «0*1 7 WHf EIS 

SnAND NEW OUTRIOMT 
NO EKCHANOE RFOUIRFD 

Genuine benoix 

BRAKE shoes 



$19.95 



MMILAAti fm MOST DOMISTK 4 'ORflGM 
-M^ I >IG*lT *IIUCtl rO ") TWl M 
•UVf SM«I FM HIWT OVV muCKS iWtll 
1 TtWl I Hi*fT DUn MACi OniOMS 

IT«t| MUt HM(i ' T[AR ( AILI 
PWCE IS *0« I WMIflS 



ON SALE SAVE OVER 50% 



HOLLEY WATER 
INJECTION KITS 

ING ENr.INF KNOCK 

• OPERATFS ONI V WHEN 
FNr.INF IS IVARMFD UP 

• USFS WATFB ONI v AS 
NEEDED 

• MAXIMUM RELlABIl iTv 
AT LOWER COST 



THE HOlLEV SYSTEM 
COMES COMPLETE WITH 
STEP 8Y STEP INSTRUC 
TIONS AND At I MOUNTINO 
HARDWARE 




LOW COMPRESSION •i? • RFr.ULAH PHICF S-jB 
HIGH COMPRESSION - .9 ? QA./r nUCD tMOl 
RVS MOTOBHOMES .19 1 SMVt UVtM 3U /o 

..sp. . $-19.95 



HIGH QUALITY 

CHROME 
VALVE COVERS 



Price 

AMC 290-401 V8 19549 
Buick 231 V6 19449 
Chevv V6 192C1 
CMevy SB Shon 19196 
Chevy SB Tall 19195 
C^^evy SB ShPM ig'iS^ 
Ci>evv SB Tall 19?3fl 
Mops' SB 
Mopa' BB 
Ford SB 
Forfl 351C- 

351M 400 
Ford 360-390-.l?81964:i 
Ford 429 460 19f>4? 
Old<;mnD ip 79 1954.'. 
Pcifirat 7P 19525 



19330 
19547 
19331 

193?? 



w Pair 
$» 95 
$24 »S 
$2495 
$1895 
$19 95 
$28 95 
$29 95 
$24 95 
$29 95 
$24 95 

$26 95 
$26 95 
$29 95 
$28 95 
$26.95 





LOW PRICE 



9635 6?^CtMrh*>«v 

9636 6?5CFMWor»' 

*>"'7' f'7'' r FM Fr rrr 

CARTER 
THERMO-QUAD 
CARBURETORS 

' jL,r L'-.'A P- -P 

wir soorFM C"<>wv $209 »s 

aAM fWCCFM MoDar $209 95 



ON SALE 



HOLLEY 
PERFORMANCE 
CARBURETORS 

4 BARREL 
UNIVERSAL VACUUM 
SECONDARY 

M«nu*l Crtok* 

^OC' CFW • -eV' tio4 95 

CFW ■ 3310 Silt 95 
Etvcinc Chak* 

390 CFM. 9007 tlS4 9S 

fOOCFM • M-W St44»S 

2 BARREL UNIVERSAL 

rr\f . '448 111695 
^0.- r^N' • iJT 1106 95 

DOUBLE PUMPERS 

60t CFM . fir. S169 9S 

<SSCCFM.4'-- 117995 

•00 CFM • 4^78 S1B9 95 

750 CFM ■ 4779 S309 95 

SOO CFM • 4Ter> 1244 95 

P^O CFM • 4-^)' I2M95 

CHEVY SPREAD BORE 
QUADRAJET 
REPLACEMENTS 

6SO CFM - b^'ii S« $17*95 



IGNITION SPECIAL 

allory Dual- 'llll 4L 
1 n.^.,.h,.inr II IL ~ 



• Mallory 
point DiSInbuloi 

• 7mm Yellow 
Silicone Wires 

• Chrome Coil 



SB ChwK Ti." i< 

"oi:r $64.95 

ftps S2t30C '0' Vacuurr DistrtPu'f" 



ACCEL 
BREAKERLESS 
ELECTRONIC 
IGNITION 

DISTRIBUTORS 

Mechanical Advanct 

ve 89 95 i 

Fn.a289 302 99 95 

For0 35lC-400 99 96 
0 429 460 99 96 

Mopa' 318-360 360 99 96 
Vacuum Advtnc* 
C^pvv V8 99 95 

•1289 302 109 95 
Ford 351C 400 109 96 
(1 429-460 109 9^ 



IGNITION SPECIAL 



• Accel Break- 
erless Distributor 

• 7mm Yellow 
Silicone Wires 

• Chrome Coii 
& Bracket 
SB Chtvy 
IB Chevy 

Mir 

ADD SIOOO ipr 



$99.95 



GENUINE HAYDEN 

RAPID COOL 
ELECTRIC FANS 



10 13630 
17 13640 
14 V3650 

$59'!!95 




CARTER 
PERFORMANCE 
FUEL PUMPS 



MECHANICAL 

STREET 4 OFF flOAO WAV, 

RACE 

„;,, ^ i . nr QmP 
ELECTRIC 

STREET 1 OFF ROAD 116 95 

P' 1,. ' &s. ^2 GPM 
RACe »»95 

P'D<3uifS 7 DS< GMP 



WEIAND 
MANIFOLD*-^ 
SPECIAL 

I OPEN PLENIUM • RPM RANGE 
2000 - 6OO0 • • 7546 
*,..r OC Sm.li Block 
p-^c. ^ft. Cht.y Only 




EDELBROCK 
PERFORMER 
MANIFOLDS 



• Dual Pl»n« Mtnllold I ^''^ ■'! 

• ImprovvB All-round 
Perlormince ft Economy 

IMC -/J D ,3 ;,3. 

8.j«:k ve 179 uO! 1586 lOHS 



flR Clw (0 ■>! I 
«B CWvy I P! ( 
SB Mooa' 
Mooar dJO 

ForO 351W 
fnra ISlTi-aCB 
HTifl 351C lAl 
35lC!4M 
If*-!! 352 tfifv. 4?e 
f*i'a 439 4« 
Old^ 330 Iti'ii 403 
F^nfLtr '^l 4 Cyi 



;ini INK 
?<ei sutM 
?e45 S1U IS 
?i76 vaun 
2191 imw 

2121 tIMIS 
2181 I133.H 
?'7I J14795 
2«5 S132.99 
2750 J13t« 
2105 lIDH 
2166 tU5 H 
37" tlS2JS 
5465 tlMH 
r"i6 111715 



$69.95 



ON SALE 



ACCEL" MALLORY 

DUAL-POINT DISTRIBUTORS 

(Youn CHOiCEi 



MECHANICAL ADVANCE 

HEVV'/H $48 95 

fOBP ?«<)-»? $54 95 
fORP 3^1 S54 95 

FORniST^IXl $54 95 
FORD 429-460 $54 95 
MOPAR 

-I'R 3jn 3fiO $54 95 
MflPan -iS^ .140 $54 95 
VACUUM ADVANCE 
rHfvv ■,-« $69 95 

tnRD 'fli lo;- $99 95 LI 
rnRD3^1W* $99 95 
fOBDJ^'CiOO $79 95 
FORD •!?'> ISO $79 95 
MnPAR 

3'R 340 360 , $79 96 
MOPAR 38.3 440 $79 95 

•MAI 1 ORY ONLY 

MALLORY UNILITE 

MKhankal Advanc* 

Chevy Vfl 
Fnrd 289 302 
Forfl 361W 
Ford 35lC 400 
Ford 429-460 
Mopaf 318 340 360 
Mop»> 383 440 



89 96 
99 95 
99 96 
99 95 
99 95 
99 96 
99 95 



PERFORMER-PLUS 
CAMSHAFT KITS 

INCLUDES CAMS t LIFTERS 



■ Dynsmomelcf Tsittd 
* Designed specifically tor 
us* With Ptrtormcr Manifolds 

awr '.IB Tri „[,. 

ClKvy vtec 
secr»„ 

98 C»m 

SB MPOJ- 

SB t-c 

]5'* 
Fiyc 152 "»u 390 
fc/n 460 

OMi 33C » J03 
F»tiac tfB 



?'3? 


S1U95 


5«7 


t1!<« 
S 


37S« 
210! 


l«H 


VfS 


S13l« 


2'77 


SUIK 


2192 


<«!« 


2'22 


S1459S 


7<i1 


lis: 95 


?W 


SMSH 


2«7 


SU(H 


rf-? 


S1SI« 


2'S7 


smis 



PERFORMANCE WIRES 



mtow 

Silicon* 
7iii.^ $M5«Wf 




SUPER COILS 



Acrpi Suiw'oii HE I 
Arcei vpiiow Superstnc 
Mallory Voilma?ter 
Ch»ome Co-i ft Bractief 
Maiiorv P'oMaster 
OEM iJn'VAfsai 

Rppi'ic^^oi" '?v $ 6 95 



S28 95 
S28 95 
S14 95 
$29 95 
$14 95 
36 95 



BOOKS 

HP BOONS 
HOW TO REBUILD flOOKS 

■■'d 351C 35'M 400 479 460 S9 96 



SB Fofn?e9 30?35irt 
BB Forfl F E 390 428 
Fed I 3 1 6 * ?0OMC 
S B Chevy 
BB Ct^fvw 
S 6 Mopar 



19 95 
t9 9S 
$9 96 
J9 96 
J9 W 
S9 95 



STAINLESS STEEL 
FLEX-A-LITE FANS 

UNIVERSAL 
FIT 




#1070 ir DIAMETER 
*iailO ir CNAMETER 
fOUR LOW PRICl 

$10.95 



ISKENDARIAN 
SUPER CAMS 

Economy/Hl-Torque/RV 

Kit Includes 

CamshadsLiflers-Springs 

$139.95 



AUTOMETER 
AUTOQAQE 
PERFORMANCE 
STREET 
TACH'S (\ 



$27.95 

•2300 Salln Black ^^•^ 

$29.95 

•2301 Chfom# 
Full 3i4 D-ameier O-B.OOO RPM 
Red Lirve Pomtet 
UPiiversal Mounting 

AUTO.QAQE'S 



01 Pressure tJJ?! 
Water T«fnc 
Vacuum a237^ 
Ampsi23«6 



111 95 
S14 99 
til »S 
SB »S 



PRAM OIL & AIR 
FILTER 

SPECIAL M&l 

Vtol/f Low Prtct ] 

$8.95 

Most Domestic Cars 1960-1980 




PERFORMANCE^ ^ 
V BELT 4 ■ 
RADIATOR /S^ I 
HOSE ^\-lJ 

special'^ 

KIT INCLUDES 2 V BELTS S 
UPPER t LOWER RADIATOR HOSE 
Ybur Low Price $14.95 

MosI Oomestie Cars 1960-1980 



TUNE-UP SPECIAL 



• 2 V Fan Belts 

■ LJpper/Lower Radiator Hoses 

• FrafT> Oil Filter & Air Fpfie' 

• 8 AutoMe Sparh Plugs 

'Xcr$29.95 

Most Domeslic Cars 1960-1980 



ADJUSTABLE 
PERFORMANCE 
SHOCKS 



$49.95 

AVAILABLE ^Ofl MOS^ 
DOMESTIC CARS 
'■Ve nave Korn replacement 
Mcpherson strut carififlges for sH 
makes -Pttone tor Price 



GENUINE HAVDEN 

RAPID COOL 
TRANSMISSION 
OIL COOLERS 



I S 1 a CARS (ME Of UM DUTY ) 

TOuRLowpo'.^t $19.95 

1523 



$29.95 



ISM 

WOTORHOMES. TRUCKS A 
ALL HEAVY TOWING 



$34.95 



RAPID COOL 
FAN CLUTCHES 

BY HAYOEN 
NON THERMAL <CARS| 

$22.00 

THERMAL (CARS) 

$32.00 

VY DLTTY TRUCK 
*FORO-GM) 

$59.95 




RAPID COOL 
ENGINE OIL 
COOLERS 

BV HAVDEN 



$39.95 



O E M. REPLACEMENT 
IGNITION PARTS 



ELECTRONIC 
IGNITION KITS 

ikjr^ hr»l<»b4 tor iTiMt 

a/^.^N^ [)»m«lK I Ciri 4 « 
1*^ A EngiMt nil iFKluMt 

GH - V6 76 fl4 • V8 74 B5 
MOPAH - V6 T8« • VB 72M 
FORD - ve B3 B4 • V« 74-84 

"'".IS $4.95 T9?5" 

TOP QUALITY 
TUNE-UP KITS 

For Point-Type Ignition 




Available tor moat Dom«at>c 6 Cyl 
& va *ngir>** Kit includva Polntk. 
Rotor. Cor>d«naer B DtatntHAM Cap. 

AMC - 6 Cyl 68-74 • VB 5774 
GM - 6 Cyl 63-r3 • VB 5774 
MORAR - 6 Cv* 62 7? • VB M'T2 
FORO - 6 Cyl • vB M T) 



$6.95 



ENGINE STANDS 

Heavy Outv Stand 
750 lb Capacity 

$59.95 

Pro Stand 
1000 lb Capacity 

S99.95 

fi'^i''; [r.^.ne Siands feature a fully 
saiuiiaDis f}€a0 that tits any engme 
rind foc«s at any 360° posmn 
AccBSSOfias: 

Bott-on Drip Tray $19 95 

Bolt-on Tool Tray S19 95 




DON'T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 



Calilornia resiOenis Hems in this ac aie Not legal lor sale or use on ooiiulion coniroilefl motor vetiides in California Legal m California only tor racing vehicles whicti may noi De used on tiighways 



WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. 



MONROE SHOCK SPECIALS | 



SUPER STOCK 
PISTON KITS 



MONROE VIP 

I 3 16 BORE HEAVY DUTY CON 
STRUCTION EXCEEDS MAN 
UFACTUHERS SPECIFICATIONS 
AVAILABLE FOR ALL U S 
MODEL CARS 

MONROE-MATIC 

MONROES BEST SELLING REPLACE 
MENT SHOCK 55'. INCREASE IN 
RIDE CONTROL OVER REGULAR 
OEM SHOCKS AVAILABLE FOR V 
ALL U S CARS* LIGHT TBLJCKS 

MONROE GAS-MATIC 

THE ULTIMATE IN RIDING COM 
FORT & CONTROL LOW 
PRESSURE GAS CHARED^ 
AVAILABLE FOR ALL US f. 
CARS 1 LIGHT TRUCKS ■* 

MAGNUM 60 

HEAVY DUTY AIL TEHRAINSHOCKS 
FOR PERFORMANCE 4 HEAVY 
DUTY APPLICATION FOR 
1 IGHT TRUCKSi'l«45 

LOAD LEVELLERS 

INCREASES LOAD CAPACITY FOR U S 
CARS OR TRUCKS HEAV 
SHOCK & SPRING COMBINA 
FOR FRONT « HEAR APPLICATIONS 

AIR SHOCKS 

INFLATES TO ISO IBS WITH VEHICAL 
LOADED FOB HAULING THOSE 
HEAVY LOADS FOR ALL U S CARS 
S TRUCKS 

ELECTRIC HIDE CONTROL 
iDAShBOARDMOUNTiADO $84.95 




CHROME MOLLY 
PUSH^DS^ 

$36r95 $39795 




MANLEY O.E.M. 
REPLACE- 
MENT 
l,^ VALVES 

^ n«p/«csm«nl 

-"^^^^^ 

fcn Mm Pwl # 

SMALL BLOCK CHEVY 

172 imaw 1078 $185 

194 Intake 1476 S2.85 

2 02 imak0 16^0 »4 75 

1 50 E«haust 1077 S2.S5 
160 Einaust 1649 $5.9S 

BIG BLOCK CHEVY 

2 06 InUka 1&52 $3.95 
2 19 Intake 16M S6.95 
1 72 E*naust I66i $4 85 

SMALL BLOCK HOPAR 

1 ae Infake 177Q 13.95 
160 EnriauM 1/21 13.95 

B B MOPAR (WEDGE) 

2 06 I'>(5h0 1316 83.65 
1 60 Exhaust 1265 83,85 
174 Exhaust 1717 84.95 
S B FORD 269 (HON RAIL) 
V7B Inldke 1628 83.6S 
1 46 Ennaust 1567 $4.25 

S B FORO 302 (RAIL) 
1 78 InUM 17^2 $2 95 
146 E»haiiit 1771 $4.95 

351C 4 BL HEAD FORD 
2 19 Intake 1762 $4 45 

1 7^ E»nauw 1763 $4.95 

351C 2 BL HEAD FORD 

2 04 Intake 1764 $3.85 
166 EiHajsi '765 $4.85 

351W FORD 69-74 
1 84 Intake 1760 $3.8$ 
156 Eihaust 1/61 $4.45 

3S1W FORO 75-77 
1 7B Intake 1630 $3.30 

1 46 Exha-jsi 1831 $4.35 

352 380-428 FORD 

2 03 Intake 1418 $2.65 
156 Exhaust USS $3.95 

429-460 FORD 
2 07 Intake '730 $4.35 
1 65 EihauS! '731 $4.45 
WM ruva vaivei ■vaikaolc 
lof mo>t domotic TiqirYtt 




ENGINE 
OVERHAUL 
SPECIAL 



CL7r Rod Btartnga 
CL77Main Bearing* 

STO 010 20 030 
Pitlon Rings 
STD . 030 040 060 _ 
Catket Set 

A^aiidCiie fof Tn'ee 
most V8 a"() 

6 Cyi Enfl.nes * Save 

Vouf Low Price 
S 6 CHEVY i O'-iers 

$69.95 $79.95 

ADD $l?)O0 lo' Moll* flings 



RHOADS CAM 
& LIFTERS KIT 



Smootf- 1* ««> J*Jlng Power is 4W0 flPM 
for VuciQ, Moiix »cmR Vra 
Jrt C« - lor al DWXI PiflvmvKt & Fuf' 

SB Chewy S159.95 

SB Ford 
SB Uoper 



HI PERFORMANCE^ 
LONG SLOT 
ROCKER 
ARMS 

secnew 39 95spt' 

SB C^pw, ^9 9f s^'t ' 



ROCKER ARMS 
0F^16 

FORD ^ 

5 B F{yd289-302-35lW SH 95 
Slate Year Raii c Non Raii 
IS 1C Bom 429 198 M 

A(!|UStable Kit M'Arm BaV Nui 
390 427-426 $82 08 

Ad|ustal>ie Roc*e's 
P0NT1AC 

^8 1 5 Ratio $59 95 

ve 1 6 Ratio $M 95 

it Includes Afms Balls Nuts 
MOPAR 

Mooar ASiustaCxe $122 00 
B B Wooar Adtusiabie SU2.00 
tVe lave Rocke' A'ms lo' aH e"- 
~i fps Piof^ 'o' you' low D'<re 



NEW STOCK 
REPLACEMENT 
CAMSHAFT- 
LIFTERS 
SPRINGS^ 
KIT 

A.ai'aoie <■-}' T^osf v8 4 6 c»i 
Domestic #"0 
F Of d — C hevfotei — Hopar 



Kn9 



SUPER STOCK 
ENGINE KIT 




305 350 
400 
Fort 

302 3$1W 
351C 351M.400 
Mopar 

318 340-3flO 
For Molly Rings 



smoo 

tt19-CI0 



sncn 

*D0 tIS OO 



$169.95 



GASKET SETS 

SB Cne^y f^VcKThcHIK? 

B8 Chevy 
SB Ford 
BB Fo'd 
Cleveland 
SB Mopar 
BB Mopar 
Pontiac 

SB Cht'v 



•AW. 



Your Low 
Price 

All Olhe 



$14.95 $19.95 

Bdihtub Intake Man, fold 
Gdsket noi included on 
onmg models 



HI-PERFORMANCE 
DOUBLE ROLLER^ 
CHAIN SETS 

$19.95, 




BB 



Of^f r'. Yout Low Pfice 

29 95 



BB Wota' 
S8 Ford 
35 1C 400Fora 
429 460 

390 438 

Omsf-^otiiie 



29 95 
29 95 
39 95 
39 9^ 
49 96 
29 96 
49 95 
39 95 



SUPER STOCK 
CON RODS 



PEVANUPACTURED 



$8.95 




ADD $7 M 
For Bualved Factory Roda 
(14 S B. Mopar B B Fofd) 



HIGH VOLUME 
OIL 
IPUMPSI 



ON SALE 



SB CHEVY DELUX 
ENGINE REBUILD KIT 

YOUR LOW PRICC 

S99.95 

SB CHEW ONLV 
KIT "MClUOBS 

• PISTON RINGS 

• CL77 BOD BEARINGS 

• CL77 MAIN BEARINGS' 

• ENGINE GASKET SET 

• OIL PUMP 

• TIMING CHAIN SET 
NOTE BATH TUB INTAKE 
GASKLT NOT INCLUDED 
WHtHfc APPLICABLE 



$24.95 




OPTIONS A^/AILABlE Molly R f^S ADD S"> H V O l t>^-T^r 
ADD 56 00 DouDte Ro'le* Chaii Sel ADO t i 00 NOTE Bear-rwi* 
Available Std 0^0 020 030 R<oqsAvaHaW 030 040 OfeQ 




TRW 
WATER^ 
PUMPS^kfJI 

CHEVfiOLET 




Small 



ilOC* 



B<g Bioc>> 
FORO 

289 302 3511ft $39 95 

35'C 400 361W '-o-r $42 95 

429 460 ''orr. V46 95 

390 428 ''orr, W9 95 

CHRYSLER 

Smji Bffn. I?9 95 

Big Bi"i> f'oiT J»95 

We Ka«e Wete' Pumps lot all 

domesitc modeU Phone lof fow 
loi* price 




ComcXele 
UnesieniMed 
Home RePu'ider Specie! Kn 
fv SDMI • Slni • HV • Cenkpatmeii 

SHORT BLOCK KIT Includes: 

• BLOCK Seasoneo Bioci Dcetf 

zv^'i If CuMoO- non^C 3»C«M l."« 
f^uo*!; ' !I«J b'<M C-flS Caf" 

Bea''"g4 peiiteO 'acii>> coo'» Cani 
Bearings nitaiiea 

• PISTONS- Avsiacte in sii poouia' 

Slot" :ompre»K>i raliM VOu' cPkXCB 

• PISTON RINGS l'<y COn'preHiOi 
wirfi o'e*"ium cf'ome oil 'rng 

• CONNCCTINO RODS Co^Dle<e«v 
'B^i-ig'Kij'eC H' Tiai^^u" flu'iD*', 

• CRANKSHAFT CuXom GfOunO 0" 
RoC And Mai" Jou'nais MiC'o- 
po"»."i*o mio Oil lo'es »f>af"ie'eO 

• BEARINGS Top Qua'iT Brand 
^a^e Tri-m«ai 9«»fifNgs ic pe-ieci M 

• TIMING CHAIN SET Sreei Gears 
»na C""*." a "larcHeO i* 

• CAMSHAFT' <rt>ur cho<c« Slock RV 
Of Of 'O*} Soiifl o' H«jfauiic 

HMr Low Pnce 
CAST FORGED 
RSTDHI PIHMS 

sria oo usooo 
snaoo UMoo 

iU9 00 I9M00 
SM» 0O I10»-0D 
111IS00 S121S0O 



CHEVROLET 



$119.95 



ON SALE 



FLAT TOP 
PISTON 
SPECIALS 
WITH RINGS 

AvaraDie St<3 030-040-060 

$99.00 

Chevrotet 



IS" r 3.->1 KH.n'. 

iJ 601 Mi.ns 
4Ci] I,' Bol Miirr; 
*27Ab* I? foil I 

FORD 

289 302 

35'W 

3StM.35'C 400 
39C 



440 



tm 00 sa49 00 

S7e«oc s«4».oo 

USQOO 1940 00 

tM900 194000 

t»40 00 S9t9M 

S99I.00 II09«00 



LONG BLOCK KIT: 

Inclwdea •» of the ebowe ptwe — 

• CYLINDER HEADS: Completely 
'#mani,taci„'»<: aisemDled auflac- 
•o ccmp«ii,o" >aii/« foo md teals 
Sp'ing* to maicH Cam»h*fT Mara 
locM afv] oa.ntea lo maici oiocfc 

• LIFTERS >tov' cNxct KXO o' 
n><ifaui'f ^0 maicr< Caminaft 

• PUSH RODS: Mejvy 6jt, ^LS^ tas 

• OIL PUMP B'arv) New H■«^ 
vcuTie te' majii'^u'" pe'*5'"ance 

• CASKETS CompKie Gasket set 

^foo' Low Pnce 
CAST fORGEO 
PWTOdS PUTOM 

tioHoo msooo 
S10S0 0O mso oo 

I13I9 0O 11399 00 
11399 00 S1399 00 
S15S0 00 S16M 00 



CHEVROLET 



C:4S4 ■/ feiiri 
FORO 
?89 302 

151M-3S1C-400 
390 



S1O990O 1119900 
SlOta.OO S1I99.00 
tlltS-M tlTTOM 
911990) 912TQ.00 
I12TD.M 91299 00 



10 S1350 00 tUSOOO 

- Ci-O'^r Mo", fiiffti WO HSBO 



HI-PERFORMANCE 
TIMING CHAIN 



SUPER STOCK 
MASTER KIT 



Kit IncfuOai 

• PISTONS i PINS 

• PISTON RINGS 

• CONNECTING RODS 

• ROD a MAIN BEARINGS 

• CRANKSHAFT 

• CAMSHAFT-LIFTERS-SPRINGS 

• TIMING CHAIN SET 
. OIL PUMP 

• CAM BEARINGS 

• GASKET SET 



232 258 
28? 290 304 327 
343 360 401 
390 



Voui Law Pnct 

CAST FOftOfO 

PISTONS nsnws 

145700 SS04 00 

SS09 00 sMaoo 

S509 00 SS73 00 

tS0900 - 



SSC300 SS74 00 



BUtCK 

23' V6 
300 340-350 
♦00 401 425 

430 «5 
CADILLAC 

390 429 472 SOO tStl.OO - 
CHEVROLET 

<94 230 2S0 292 S4SS.0O SSM.OO 

216236 S4St.OO SSM.OO 

265 2a3 327 9459.00 9919 00 

305 3OT3S0 9499.00 9919.00 

396 43&4C; 9494 00 SM3 00 

454 S9O4.00 994900 
FORO 

U4 170 200 250 9459.00 9499 00 

221 260 289 

9459 00 9914 00 

S47900 SM9.00 

9489 00 9S29 00 

9494 00 - 

9494 00 9M9 00 

S5O900 SS99-00 



M2 35'W 
3SiC 351M 400 
332 .352 390 
272 292 y2 



428 4ec 
UOPAR 

'9(1 225 



9409 00 9504 OC 



9459 00 9344 00 



273 3^8-340-360 S4S9-00 SSSS.OO 
361383-413 950900 9979.00 
440 S509M $979.00 

OLOSMOBILE 

330^350 9509.00 9S73.0O 

J94 400 426 4^Fi 954900 SSM.OO 
PONTIAC 
230 250-OHC 
326 350 389 

400 455 tSOtOO 9599.00 

Psions iv)<40tt -n » Populw 5>lts anc 
Sioci CantmsMyi dataa Sue Pwiyi 

M3i>, Rinij^ ADD 11510 

k>' CusioT ADO 990 M 

Sues II. ton 0* t" -Mv Sa»a ft »wi . C'*r« 



Oyna/n^^ [aaiflnr Cjt AOO S4Ut 



SUPER STOCK 
CRANK KIT 




Kit (ncludei 

• PISTONS * PINS 

• PISTON RINGS 

• CONNECTING RODS 

■ CON ROD 4 MAIN BEARINGS 

• CRANKSHAFT 

MM/r Low Pnce 

CAST fORGEO 

AHC PISTONS PlSnWS 

199 232 258 t»900 9344 00 

287 ?»0 304 327 9349 00 S418.00 

343-360-40) S349 00 t433 00 
390 9349 00 - 
BUICK 

231 V6 930300 9394 00 

300-340 350 9349J>0 9424 00 
400-401 425 

430-455 
CADILLAC 
390 429-472 500 S433A0 - 
CHEVROLET 

194 23^250^292 S394 00 S344O0 

2^6-235 9394 00 1344 00 

265 283 327 $299 00 J359 00 

305-XI7 350 S399 00 9359.00 

39^ 400-402 427 S33400 944300 

454 1344.00 9499-00 

FORO 

144-170-200 250 $299.00 S339 00 
22* 260^299 

X2 35T\Af S299JM S3 54 00 

3S>C35iM40O $31900 $399 00 

332 352 390 $329 00 $399 00 
272292 312 $334 00 - 

9334M 9SO9 0O 

$349.00 $409 00 



$42300 $494-00 



428-460 
MOPAR 

'70-196-225 



S24S 00 1344 00 



273-318-340-360 $299 00 1369 00 
361 383-413 



440 

OLOSMOBILE 

330-350 
394 40O-*2b 455 
PONTIAC 
230-250-OMC 
326-350-389 
400-4&5 



S29t.00 9344.00 

$349 00 S43800 

y Popular Si/n jrc 



Pistoij ivwacw 
'WuiiW 

Moi> Rnsi ADO USH 



PAW T-SHIRTS & HATS 

The Fabulous PAW Blown Motor 
Logo in 3 Colors on both Front & 
Back of a Quality Hanes Beety T' 
Shirt Available SM M L & XL 
State Your Size ONLY $6.50 

PAW Hal with Logo — tits all 
sizes ONLY $4.50 



Kll Iftciudn 

• PISTONS $ PINS 

• PISTON RINGS 

• ROD a MAIN BEARINGS 

• PERFORMANCE GROUND 
CAMSHAFT 

four Low Pr»ce 
AMC CAST FORGED 

199-232 258 $15900 1204 00 
207 290 304 327 $309 00 $399 00 
343 360 401 $309 00 tl«4 00 
390 $30900 
BUICK 

231 v« $163.00 $224 00 

300340350 $20900 $294.00 
400-401 425 

430455 
CHEVROLET 
194 230 250 292 S1S4.00 $204 00 
21&235 $154 00 $304 00 

265^283 327 $154 00 9219 00 
W5-307-350 $154 00 S3I9 00 
396-400 $194 00 $393 00 

402-427 454 $194 00 $339 00 
FOftO 

144 170-200-250 $154.00 9304.00 

221 260^269 

$154 M $218 00 
$189 00 9249 00 
9189 00 $329 00 
$194 00 

$194 00 9349 00 
$309 00 1379 00 



$3)5 00 $384 00 



302 351W 
351C 351M 40C 
332 352 390 
272-292 312 



428 460 
MOPAR 

70 198-225 



$154 00 $304 00 



273^3'^340 360 $IS<00 S228 00 

36- 383 413 $309 00 $379 00 

440 $334.00 $279 00 
OLOSMOBILE 

330^350 9209.00 $272.00 

i94 400 4»45i S349 00 $3»9 00 
PONTIAC 
326-350-389 

400-455 S2O9 00 $399-00 

PiSOOS MillDI* m til >^lW4' S-iti tnC 

Slock Comceino" RjTios Sute Sue aoa 
Cn^ Roa & Ua>" Beamg sun if siir- 
aart Cat^sftifti ar( auMbM "vri ijlipg ir 
►*Qr PnUxmjnu CartisMR itar y Hoa 

Hit Lifters & Spnngs ir AOO $79.88 
Cc- Mof> Rnss MO $T5» 

'Df luWMuto" 0' t" ii*y Suewcan C 
tc w fiwei c Hi IniaautT r ii~ 
(Virnicj [eariUM Z-tr AOO (49.00 




GET OUR 

GIANT 
NEW 1985 

CATALOG 
FREE with an 
order from this 

advertisment 
or sena S4 00 



SeChen* AM Others 

$18.95 $24.95 



ADD-A-LEAF 



FOR FRONT OR REArI 
SPRINGS FITS MOStI 
DOMESTIC trucks! 
ETC. 

''°^^S°"'$44.95p*m| 



TRW FORGED 
FLAT TOP, 
PISTON 
& RING 
SPECIAL 

Ava Sid 030 iD4G 060 Ca-i, 

Chevrolet 

283 327 350 $14900 

454 $279 00 
Fofd 

789 302 9149-00 

35)C $189 00 

390 $159 00 




PERFORMANCE 
LIFTERS fln 

Sn Cl Hya-a., : fi^W 
SB CHEW ff 

$36.95 ^ 
OTHEP5 $39.95 



P.A.W. MOHEi BACK GUARANTEE 

BUY WITH CONFIDENCE FROM P.A.W.: IF FOR ANY REASON YOU ARE NOT 
SATISFIED WITH OUR PRODUCTS. JUST RETURN THEM WITHIN 90 DAYS 
FROM DATE OF RECEIPT AND WE WILL REFUND YOUR MONEY. 

NOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE IN NEW 
AND UNUSED CONDITION IN ORIGINAL PACKAGE. INSTALLED ITEMS CAN- 
NOT BE REFUNDED. CALL 818-998-3641 FOR RETURN AUTHORIZATION. 



WE SHIP COD. NO DEPOSIT REQUIRED 
ON MOST ITEMS IN STOCK 
WE ACCEPT MASTERCARD & VISA 

S TECH LINES C 
m PHONE ORDERSf 
CALL 818-998-6000 

8:30 AM to 5:30 PM Pacific Time 
Monday thru Friday 



CUSTOMER SERVICE: For Return Information and Inquiries Regarding Previ- 
ous Orders Call 818-998-3641 



MAIL ORDEI^ 



PERFORMANCE AUTOMOTIVE WHOLESALE, INC. 
21122 Lassen Street. Chatsworth, C A 91 31 1 _ 

HOW TO ORDER 

State Make Model. Year & Engine Size Send at least 50°. deposit by Cashiers 
Check or Money Order no personal checks accepted or use your Mastercard 
or VISA All Overseas & Canadian orders must tie paid in full. No C-0 D on 
truck freight shipments COD on UPS only All Engines i Master Kits must 
be paid in full Customer responsible for ail shipping charges 

Print Name Phone # ( ) 

Address 

City 

Make 



. Slate . 



-Zip. 



. Model . 



. Year . 



. Engine Size 



NOTE P.A.W it not rasponsibivfor tvpogrsphlcalcrrofs In pricing or appllcattons. including 
all contents of ttlia advanising. 



IF YOU DON'T SEE IT, PHONE FOR YOUR LOW PRICE. 



[ Caliloriiia residents \'e.m'^ «• !his an a'c, fjnl legal lor sale or use on pollulion conlrolled motor venicies m Caiiloma Legal in Calilornia only tor racing vehicles which may not tx used on titghways [ 




The Luxury of. . . 



Endless 
Hot 
Water 

(at up to 
half the cost!) 

1 showerto 100 showers. . as many as you 
want. . .as long as you want, (even after laun- 
dry and dishes!) 

You've read about these famous Aqua- 
Startankless water heaters. Mlllionsarein 
use worldwide. Why so popular? AquaStar 
delivers endless hot water and can cut your 
water heating bills in half! 

Use AquaStar in place of a tank. Power- 
ful for a large family, yet compact to mount 
on the wall. Enjoy instant, endless hot water 
at the precise temperature you select. 
Save $100*8 on Energy Billsl 
AquaStar Tankless can save up to half on 
your water heating bill. Slashes standby 
heat losses. Can pay for Itself in just a few 
years and is built to last a lifetime! 

Consider the switch to tankless today! 

Send coupon today for free InformationI 



Controlled Energy Corp. 
Fifldler's Green Dept. 15026 
Waitsfield, VT 05673 



□ Yes' Please send more information right away' 
Name . 



Address . 

City 

State _ 



Zip 




nd se W 



expect to 
gross ovpr 
$112,000 first year 
combining soft 
'jnnks and roffee 
We sell at Snort- 
ing Events. 
County Fairs, 
never made so 
much money and had so much fun!" 

IDEA! BUSINESS OF YOUR OWN! 

Small investment, operate full time or 
spare time. Our years of experience 
will provirle you with everything you 
need to make big money with Mini 
Donuts Completely self-contained . . 

OR, GO ANYWHERE WITH THE MINI 
OONUT FACTORY 

Lightweight, sturdy 
Take your Mini Donut 
factory to diHerpnt 
pventt evpry 

^ Call for 

FREE 
BOOKLET 
1 (800) 328-8213 

TOLL FREE or write 

The Donut Man 

A Oj^rii.jm Group CoTipany 
98S1 nth Ave North, Depi G-2 
Minneapolis MN SM41 




I 




I MICROCARS 



Cars,, 



(Cdiitiiiiied thiiii /xif/i' IJJ ,) 



GVX's upgrades include exterior 
pi-aphics, brijjhler upholstery, AM/FM 
stereo, alloy wheels, wider tires, black- 
out trim, fog lifjhts and perhaps a larg- 
er, more powerful engine. 

Yugo America hopes to sign up 277 
dealers by mid-summer of 1986. Be- 
yond that, company officials have men- 
tioned bringing over a face-lifted ver- 
sion of the Yugo 55 for 1987. Then, for 




Hyundai Excel Is a 5-door fwd hatch made in 
Korea and expected to cost SSSOO. 

1988 there might be an Ital- Designed 5- 
dooi- hatchback, with a 2-seater sports 
car — dubbed the Yugo TCX — due for 
1990 or so. Whether the importer actu- 
ally goes that far, though, depends on 
whether you go Yugo. 

Skoda, too? 

Not to be left out, the bizarre rear- 
engined Czechoslovakian Skoda Ra- 
pide. now .sold in Canada for .$3600 
( U. S. ) is prepared to cross the border in 
198X. Its 1.8-liter engine produces 62 hp 
and its swing-axle rear suspension 
quirky handling. 

Greek Jeep 

Another Third-World car that's seri- 
ous about entering the U.S. is the 
Greek Desta APV (for "all-purpose ve- 
hicle"). The Desta plans to arrive this 
month in five configurations: van, pick- 
up, wagon, convertible with hardtop 
and convertible with a ragtop. Prices 
will be in the $50(M) to $6500 range. 

All versions are built in Greece under 
license from Germanv. The Desta uses 




front-w^heel-drive mechanicals supplied 
by Ford of Europe. It has a 1.6-liter 
engine and 4-speed manual tran.saxle. 
It also boasts 4-wheel independent sus- 
pension, rack-and-pinion steering and 
front disc brakes. 

The Desta's importer. Automotive 
Imports and Marketing of Phoenix, 
hopes to sell 20,(KX) vehicles here in the 
first year and wants to go nationwide 
within 18 months. Plans call for distri- 
bution of the Desta vehicles to begin on 
the East Coast. 

Old teams, new players 

In addition to the new names from 
the freshman importers, you'll be hear- 
ing a few more fi'om the seniors as well. 

Subaru will bring in a 1.2-liter Justy 
in 1987, available in 3- and 5-door hatch- 




Greek mini-Jeep combines German engi- 
neering and Ford parts with fwd only. 



Ford Festlva, designed by Mazda 135-per- 
cent Ford-owr>ed) will be built In Korea. 

back configurations. The Justy uses a 
transverse, 3-cylinder ohc engine that, 
in Japan, delivers up to 63 hp from 1 
liter. The U.S. car might have a 1.3 
engine. Standard transaxle is a 5- 
speed. Subaru also hopes to offer an 
automatic, electrically controlled CVT 
(continuously variable transmission) 
and 4-wheel drive as options. 

In addition, Nissan has cut a deal 
with Yue Loong Motor Co. of Taiwan to 
build the 1-liter Nissan March on For- 
mosa and export it to the U.S. in 1988. 

Ford has a similar deal with Taiwan's 
Lio Ho Motor Co., which will assemble 
a sporty version of the Mazda 323 called 
the Laser and sell it to Dearborn. Ford 
will also im]}ort Lasers from Mazda's 
Mexican factory. 

Volkswagen has announced plans to 
import a new "entry-level" minisedan 
and 3-door wagon from Volkswagev do 
Braail. VW builds several cars in Bra- 
zil, including the Beetle, but its U.S.- 
bound model is likely to be a version of 
the 1.1-liter fw d car called the Polo in 
Europe. Rumor of an upscale Ralph 
Lauren Polo signature model for prep- 
pies has already leaked out. 

What this new wave of microcars will 
do is open up the lower end of the new- 
car market, in a price bracket now- 
abandoned to used cars. Only time will 
tell which of these new cars will be 
jewels and which junk, but they're not 
all likely to stand the test of time, m 
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POPULAR MECHAfSIICS • FEBRUARY 1986 

o iterial 



Call 1 -800-533-5545 today and . . . 



On These Name Brand Parts, Tools & Equipment! | 



sup®' 



Heavy Duty Log Splitters 

8 Ton Electric, 110 volt. «11 10..$459.00 

1 3 Ton Splittar, «11 25 $689 . 00 

leTon Modal. 91134 $729.00 

24 Ton, Low Profile. «1 142 $1 1 99.00 

(soma aoantbly raquirad) 




Log Splitter Parts 

11 Gpm2StagaPump, «1012 $ 82.95 

1 3 Gpm 2 Staga Pump, « 1 053 11 9.95 

1 6 Gpm 2 Staga Pump. «1 056 1 24.95 

Standard 4-WayContn>l Valve, «2010$$46.50 

Auto Datent Valva. #2020 $47.50 

4x24x2" Waldad Cyl., #902424 $99.95 

5x24x2" Tia Rod Cyl., #909524... $1 89.95 
Much Mora in Stock at Low Discount Prices! 




Gas Mir 
Engines 

Horizontal 

5 Hp. Tecumseh V," shaft. #6051 SI 29.95 

5 Hp. Briggt, V sf^aft. #6052 $141 .95 

S Hp. Tecumseh, cast iron sleeve. 6081 .61 92.95 

8 Hp. Briggs, 1 ' shaft. #6080 S222.95 

10 Hp. Tecumseh, cast iron sleeve. 6010 $232.95 
1 0 Hp. Tecumseh, elec start. #601 01 . . .$289.95 
3-20 Hp. Horizontal a Vertical engines available at 
SUPER LOW DISCOUNT PRICES! 



] 



Generators 

4000 Watt, 8 hp Brigs. 33 amps (5> 1 20 volts. 1 6 6 
amps @ 240 volls. List S1 009 00. Item« 1 6402 

$409.95 

4000 Watt, w/elec. start. List $ 1 1 43 . Item* 1 6403 

$474.95 

5000 WatM 1 hp Briggs. 42 amps O 1 20 volts. 2 1 
amps a 240 volts. List $174 00. Item* 16404 

$579.95 

5000 Watt, w/elec start. List $1 299 . Item* 1 6405 

$679.95 

(1 Year Warranty on Above Generators) 



Heat 
IMagnet 

Clings to any magnetic 
iron or steel surface. 
Provides heat for pipes, 
pumps, engine oil pans& 
many other uses. Ship 
Wt. 1 lb. List $25.00. 



Item* 17101 





$15.50 

k 1 I H Single Spr 

Northern 



Utility Trailer Kit/ 

Complete road ready kit Easy assembly with basic 
tools Load capacity 1060 lbs Bed size 40" x 48" 
Includes fenders List $279 00. Item* 12542 
(will ship 48 states tor $30.00) 

.$124.95 



Trailer Parts 

High speed hub S spindle set, 2000 lb. capacity 4" 
t»lt circle, 4 hole. 2 hubs S 2 spindles, dust caps, 
tapered bearings, lug boltsS cotter pins $37 .50/ set 

High speed trailer wheels & tires. Fits all 4 hole boat 
& snowmobile trailers. 

Item* Size Ry Cap Sale tire only 

1211 480x8 4 590 lbs $19.95 $15.95 

1212 570x8 4 71 5 lbs $29.95 $24.95 
1216 480x12 4 780 lbs. $32.95 $24.95 

Trailer springs. 1 ^4" wide w/eye center of 25Vj ' 
Item* Capacity Springs Leafs Sale 

1250 1000 lbs 2 2 $22.00/pr. 

1251 2000 lbs 2 3 24.00/pr. 

1252 3000 lbs. 2 3 27.00/pr. 
Single Spring Set Shackle. Item* 1 255..$9.50/pr. 



Parts Washer 



3V> gallon table top parts 
washer S degreaser 
Heavy duty 18 gauge 
construction 1 1 0V. 200 
Gph pump is abrasive 
resistant Self closing 
cover in case of fire 
Meets OSHA require- 
ments Ship Wt 25 lbs. 
Item* 1565 




$88.95 



Heavy Duty Tarp Sale 
if Lowest Prices Ever it 

Our Tarps are TOUGH! Up to 1 2 Mil 
Ttiick, Not 6 Mil Like So Many Others 




strong rot. rust & 
mildew proof poly- 
ethylene tarps with 
brass plated grom- 
mets every 3 ft 
Sizes list are cut size 



Item* 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 



Size 


Price 


6x8' 


$ 2.40 


8' X 10' 


4.45 


10x12' 


5.55 


12x 16' 


9.00 


1 2' x 20' 


11.00 


1 6' X 20' 


17.95 


20 X 30' 


29.95 


30 X 40' 


49.95 


30 X SO' 


59.95 


30' X 60' 


69.95 



Hydraulics] : 

NC. ^A/^ 



Order Toll Free 1 -800-533-5545 
Sendfora Free catalog or include $6.00 and receive your 
catalog and a Splitter Design Booklet. 



801 East Cliff Road, Box 1219, Burnsvilla, Mn 55337 
Call our order dept. at 1 -800-533-5545 
In Mn call 612-894-8310 
(after hours call 1-800-328-5727 Ext.# 5) 
Sale Expires Phone orders 

Monday-Thursday 8am-8:30pm 
February 28 Fridays 8am-6pm. Saturdays 8am-5pm 

1985 We Ship UPS, Bus or Truck 




Northern 
Hydraulics 
801 EastCIKfRd. 
Box 1219 
Burnsvilla. Mn 
55337 

Dept « 9026 



Name 



Address . 

City 

State 



.Zip. 



Please Rush Me My FREE Discount Catalog! 



COMMODORE 64 
COMPUTER 

(Order Now) 

•cm Disks 7r ma.* 

• Paperback Writer M »34.«5 

• Commodora Graphics Printer $99.95 

• 13" Zenith Color Monitor (139.95 

CALL BEFORE YOV ORDER 



COMMODORE 64 
SYSTEM SALE 



Deal 1 
CofflmiHiore 64 
Com. 1541 Disk Drive 
Com. 803 Printer 

•407 



Deal Z 
Commodore 64 
Com. 1541 Disic Drive 
13" Zenitli Color IMonitor 



COMMODORE M COMPUTER %M%M 

You pay only $139.95 when you order the powerful 
B4K COMMODORE 64 COMPUTER! LESS the volue o< 
the SPECIAL SOFTWARE DISCOUNT COUPON we pock 
with your computer thot ollows you to SAVE OVER 
$2S0 off software sole prices!! With only $100 of 
Mvlngt opplied, your net computer cost is $39. 9S! ! 



* cm DOUBLE SIDED DISKS TV EA. 
Get tfiese S'/<" Double Sided Floppy Disks speciolly 
designed for the Commodore 128 Computer (1571 Disk 
Drive). 100% Certified. UHtImm Warranty. 
Automotic Lint Cleaning Liner included. 1 Box of 10 - 
$9.90 (99- ea.), 5 Boxes of 10 • $44.50 (89* ea.), 10 
Boxes of 10 - $79.00 (79* ea.). 



U" ZENITH COLOR MONITOR $13«.«5 

You pay only $139.95 when you order this 13" ZENITH 
COiOR MONITOR LESS the value of the SPECIAL 
SOFTWARE DISCOUNT COUPON we pack with your 
monitor thot allows you to save over $250 off software 
sale prices! ! With only $100 of sovings applied, your 
net color monitor cost is only $39.95. (16 Colors). 



•0 COLUMN 
COMMODORE GRAPHICS PRINTER SM.fS 

You pay only $99.95 when you order the 803 
Commodore Graphics Printer. 60 CPS, Dot Matrix. Bi- 
Directionol, Prints S'/i" full size paper. Plug in direct 
interface included! LESS the value of the SPECIAL 
SOrrWARE DISCOUNT COUPON we pock with your 
printer that allows you to SAVE OVER $250 off 
software sale prices 1 1 With only $100 of savings 
applied your net printer cost is ZERO ! 



4 SLOT EXPANDER t N COLUMN BOARD $St.tS 

Now you program 80 COLUMNS on the screen at one 
time! Converts your Commodore 64 to 80 COLUMNS 
when you plug in the 80 COLUMN EXPANSION 
BOARD!! PLUS 4 slot expander! Umltad Ovantlfla§ 



M COLUMNS IN COLOR 
PAKRiACX WVIHR M WORD PROCUSOR $M.t5 

This PAPERBACK WRITER 64 WORD PROCESSOR is the 
finest available for the COMMODORE 64 computer! 
The ULTIMATE FOR PROFESSIONAL Word Processing, 
DISPLAYS 40 or 80 COLUMNS IN COLOR or block and 
whitel Simple to operate, powerful text editing, 
complete cursor and insert/delete key controls line 
and porograph insertion, automatic deletion, 
centering, margin settings and output to all printers I 
List $99.00. SAU IM.«$. Coupon $29.95. 



Plus $ 
$M.OO S&H 
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PLUS FREE $49.9S Oil Barons 
Adventure Progrom 



SPECIAL SOFTWARE COUPON 



W* pack a SPECIAL SOFTWARE DISCOUNT { 
COUPON with avary COMMODORE < 
COMPUTER. DISK DRIVE, PRINTER, or { 
MONITOR we selll Thli coupon allowf you 
to SAVE OVER »2>0 OFF SALE PRICESII 



(E>ampl«s) 
PROFESSIONAL SOFTWARE 
COMMODORE 64 

I Nome List Sale Coupon 

Poporbocl. Writer 64 (99.00 $39.95 S29 95 

Poporbocl< Dotobose 64 S69.00 $34.95 $24 95 

Poperbocli DIctionorv $24.95 $14.95 $10 00 

The Print Shop $44,95 $27 95 $26.95 

Holley s Proiecl $39.95 $25 95 $24.95 

Procticolc (spreod sheet) $59.95 $19.95 $14 95 

I Progroinnners Reference $24.95 $16.95 $12 50 
Guide 

I Nine Princes in Amber $32 95 $24.95 $21.95 

Super Bowl Sunday $30 00 $19 95 $17 95 

Flip a File Disk filer $24.95 $14.95 $12.95 

I Deluse Tape Cossete (plus $89.00 $44.95 $34.95 
FREE gome} 

J Pro Joyiticli $19 95 $12.95 $10 00 

Computer Core Kit $44.95 $29.95 $24.95 

Dust Cover $ 8 95 $ 6.95 $ 4.60 

Injured Engine $39.95 $27.95 $24 95 

Pitstop II (Epyx) $39 95 $22.95 $19 95 

Music Cole $59.95 $14.95 $12 95 

File Writer (by $39.95 $29.95 $24.95 

Codewriter) 

(See over 100 coupon Hems in our catalog) 
Writ* or coll for 
I Sample SPECIAL SOFTWARE COUPON! 



ATTENTION 

Computer Clubs 

We Offer Big Volume Discounts 
CALL TODAY! 



PROTECTO WARRANTY 

All Proteclo's products carry o minimum 90 day warranty. 
If anything fails within 90 days from the dole of purchase, 
simply send your product to us vio United Porcel Service 
prepaid. We will IMMEDIATELY send you o replacement at 
no charge via United Parcel Service prepoid. This warranty 
proves once agoin that W» lO¥» Our Cuttomart. 



CI 28 COMMODORE 

® COMPUTER 
(Ord«r Now) 

AOO 




Plus FREE $*«.«5 Tlm«werks 
Wordproc*Mor. 

• mn 1S71 Disk Driv* I2S«.N 

• Vole* SynthMinr $M.«S 
•12" AmlMT Monitor ISMS 

PRICES MAY BE LOWER 



CI 21 COMMODORE COMPUTER *2M.M 

We expect a limited supply for Christmos. We will ship 

on 0 first order basis. This all-new revolutionary I28K 

computer utei oil Commodora 64 software and 

accessories plus all CPM programs formatted for the 

disk drive. MiM tUt $t*.tf TlmamoHa 

Wordpnxanor. 

list S349.00. SALi tm.H. 

34«K 1S71 COMMODORE DISK DRIVE tlSf.N 

Double Sided, Single Disk Drive for C I 28 allows you 
to use C-138 mode plus CPM mode. 17 tintes foster 
thon 1S41, plus runs all 1541 formats. 
List $349.00. lala tlMM. 

SUPER AUTO DIAL MODEM llf.f S 

Easy to use. Just plug into your Commodore 64 
computer and you're reody to transmit and receive 
messoges. Easier to use than dioling your telepl>one, 
just push one key on your computerl Includes 
exclusive easy to use program lor up and down 
loading to printer and disk drives. Boat ht U.S.A. 
List $99.00. SAII tn.tS. Coupon $34.95. 

VOICE SYNTHESIZER $M.«5 

For ComrTK>dore-64 computers. Just plug it in and you 
con progrom words and sentences, adjust volume orKi 
pitch, moke tolking odventure gomes, sound oction 
games and customized tolkies! I FOR ONLY $19.95 you 
con odd TEXT TO SPEECH, iust type o word and hear 
your computer talk — ADD SOUND TO "ZORK", SCOn 
ADAMS AND OTHER ADVENTURE GAMES! I 
(Disk or tape.) List $89.00. SAU >M.«$ 

12" AMBER MONITOR $S«.tS 

Your choice of green or omber screen monitor, top 
quality, 80 columns x 24 lines, easy to reod, anti- 
glare! PLUS $9.95 for connecting cable. Com44 or 
VK:-20. list $159.00. SAU (5«.«S. 

PRINTER/TYPEWRITER COMBINATION $24«.fS 

"JUKI" Superb letter quality, daisy wheel 
printer/typewriter combination. Two mochines in one 
— just o flick of the swilcli. 12" extra large corrhige, 
typewriter keyboard, automatic margin control and 
relocate key, drop in cassette ribbon! (90 day 
warronty) Centronics porallel or RS232 serial port built 
in (Specify). List $349.00. SAU tM«.«S. (L*'. Oty.l 

13" RGB 4 COMPOSITE COLOR MONITOR IIM.W 

Must be used to get 80 columns in color with 80 
column computers (C128 ■ IBM - Apple). 
(Add $14.50 shipping) 
List $399.00, SAU tISf.tl. 





1 • LOWEST PRICES • IS DAY FREE TRIAL 

I* BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL 


PHONE ORDERS 

8a.m. - 8 p.m . Weekdays 
9 a.m. - 12 noon Saturdays 


• 90 DAY FREE REPLACEMENT WARRANTY 1 

• OVER 500 PROGRAMS • FREE CATALOGS 1 



Add $10.00 for shipping, hondling and insuronce. Illinois residents 
please odd 6% tox. Add S20.00 for CANADA. PUERTO RICO. HAWAII. 
ALASKA. APO FPO orders. Canadian orders must be in U.S. dollors. 
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA 
Enclose Cashiers Check. Money Order or Personol Check. Allow 14 
doys for delivery 2 to 7 doys for phone orders. 1 doy express moil! 
VISA - MASTER CARD - CO D. No C O.D. to Canodo, APO-FPO 



We L/O've Our Customers 

Box 550, Barrington, Illinois 60010 

312/382-5244 to order 



I 



1 3" Zenith Complete 
Color Monitor Sale 



* Composite • RGB • Sound 

Home Computers VCRs Modular TV Tuners Video Games 




Excellent Color Reproduction 
& Special "Green Screen 
Only" Option 

True color reproduction is 
achieved by a Zenith 
designed state-of-the-art 
integrated circuit chip that 
processes the composite 
video signal. A custom 
Zenith analog RGB direct 
drive gain control integrated 
circuit allows user- 
preference for the 
adjustment of picture drive 
and block level. Zenith's 
unique "Green Screen Only" 
feature eliminotes all other 
colors so that 
monochromatic text 
material may be easily 
displayed in green on the 
block face screen. 

Constant Intensity Choracter v 
Definition Quality ^\ 

Quality circuitry design generates 
crisp lines, pure colors, and sharp 
character definition for easy-to- 
read displays. DC-coupling 
permits the video display to 
retain its color balance from 
a single dot to a full screen 
of data. 
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LIMITED 
QUANTITIES 
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List $499.00 

Sale 
$139.95 



ZVM 131 -Accessible by 
Many Popular Systems 

The ZVM 131 is designed 
to interface with most 
personal computers, 
VCRs, videodiscs, video 
games and modular TV 
tuners that have either 
composite video or RGB 
direct drive outputs. 



Compatibility Chart 

Computer Interfaces Via 



Apple II 
Aplus 3000 
Apple III 
IBM PC 

Commodore 128 
Commodore 64 
Commodore Vlc-20 
Tl 99/4 
Atari SOO 
Atari 1200 
Atari 1400 



Composite 
RGB 
RGB 
RGB 

RGB/Composite 

Composite 

Composite 

Composite 

Composite 

Composite 

Composite 



Connection Cables 



RGB Cable — $19.95 

C128. Aplus 3000 (Specify) 



Composite — $9.95 

Commodore, Aplus 3000. Atari (Specify) 



Tlie ZVM 131 
Sound Of Quality 

The output sound level is 
externally regulated by a 
user-adjustment volume 
control. Use the Zenith 
quality sound system to 
monitor the modern audio 
capabilities of the computer 
generation. 

Easy-To-Reach Front Access 
Controls 

ZVM 1315 13" diagonal 
display screen can exhibit 
impressive graphics and 
intensely cieor copy. Easy- 
to-reach front access user 
controls (picture, black 
level, color level, tint, 
sharpness, audio volume, 
background noise control) 
make display adjustment 
simple and fast. An LED 
power on indicator notifies 
the user when the monitor is 
operable. 

Multiple Monitors On 
A Single Computer 

The composite video "loop-thru" 
feature permits a single 
composite video source to drive 
several monitors at the same 
time. This allows easy display 
possibilities for multiple 
viewers in business and 
educational applications. No 
more crowding around a single 
terminal. Everyone enjoys a 
clear, unobstructed view of 
important data. 



This Is The Best V alue Of The Century 



Add $17.50 for thipping, hondling and insurance. Illinois residents 
please add 6*/. tax. Add $35.00 for CANADA. PUERTO RICO, HAWAII, 
ALASKA, APO-FPO orders. Conodian orders must be in U.S. dollars. 
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA. 
Enclose Coshiers Check, Money Order or Personal Check. Allow 14 
days lor delivery. 2 to 7 days for phone orders. 1 doy express mail! 
VISA — MASTER CARD — CO D. 

No CO D. to Canada. APO FPO. 



We Love Our Customers 

22292 N. Pepper Rd., Barrington, Illinois 60010 

312/382-5244 to order 
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DO-IT- 
YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 



I 




m 



Prins 
Starting 
Under 

(including movement and dial) 

• Do-it-yourselt case 
kit, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct pric«s 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

• No woodworking 
experience 
necessary 

WRITE FOR 
FREE COLOR 
CATALOG 

EMPERCMT 

CIX)CK COMKVNY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept 1821 Emperor Industriii Park 
Falftnpe. Alabama 36532 • Phone 1-206-828-2316 
I am intarested >n □ Do-ll-Youraatf Kits 
□ Finlahed Ckicki 



Name 
Street . 
Crty_ 
State- 
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ZIPL. 



C-SUnimill 



Milling/Drilling Machine 

Working area; 9 " high x 3' i 
X-Y coordinate table: 15"." 
X 4"— 3 Spindle speeds 
—450/800/1900 rpm 




Unimat 3 '259 




^ Options to lathe 
let you mill, drill, 
saw and grind 



COMPACT 5 
LATHE 

Professional Quality! _^ 
Center distance: 13 7"|^^t 
Swing over bed: 5.1" 
Spindle speeds: 8 
Drive unit: 2/3 hp 





FREE 

catalog of 
hobby tools 

hobby products co. 

P.O. Box 07846 
Columbus. OH 43207 
614/445-9621 




I GRAND LUXE FOR BIG BUCKS 



(Coiitinuecl frutii page 9U) 



spoiler. The 190E 2.3-16 will top 140 
mph and out-accelerate a new Cor- 
vette. It's the only 4-door sedan in the 
SCCA's new Super Sport racing class, 
where it will compete with stripped 2- 
seater Porsches, Ferraris and Vettes. 
Truly a remarkable family car. 

Mercedes' mid-size sedans are all- 
new this year. The styling is very 
similar to that of the smaller 190, and so 
is the chassis, with Mercedes' patented 
multilink rear suspension and ABS 
disc-brake system. As a package, this is 
probably the best all-around car Mer- 
cedes sells in the U.S. — reasonably 
sized, nicely appointed, with 125-mph 
performance. There are two engine 
choices: an all-new 3-liter, fuel-injected 
gas Six or an equally new 6-cylinder 
turbodiesel. The big 300 SDL has the 
same 3-liter, turbodiesel Six, while the 
identical 420 SEL has a4.2-liter version 
of the 3.8-liter gas V8 used last year. 

The 560 SEL sedan, 560 SEC coupe 
and 560 SL 2-seater are essentially 
unchanged from 1985, except that the 
V8 has been punched out to 5.6 liters. 
This is the largest, most powerful en- 
gine Mercedes has offered since the 6.9 
of a decade ago. It's a clear indication of 
how times have changed from the fuel- 
pinching years of the late '70s. 

Within two years, Mercedes will re- 
place the aged 560SL with a new 2- 
seater based on mechanicals from the 
more modern sedans. Prototypes of the 
new sports car look similar to the cur- 
rent 560 SEC coupe — bulbously aero- 
dynamic but strikingly different. 

BMW 

In 1986, BMW becomes the first 
manufacturer to make antilock brake 
systems standard equipment across the 
line. The sporty 4-cylinder 318i has 
been dropped in favor of three varia- 
tions of the 6-cylinder version. The 
plain 325 is the only BMW left for less 
than $20,000. The 325es 2-door adds 
sporty seats, steering wheel and sus- 
pension. The 325e is a 4-door luxury 
version with leather upholstery. 

All 3.5-liter models get an electroni- 
cally controlled automatic transmission 
that smooths shifts by changing igni- 
tion timing as a shift occurs, "nie trans- 
mission has two settings: ECONOMY and 
SPORTY, with low- and high-rpm shift 
points, respectively. 

Next year, we should see new 4- 
valve-per-cylinder heads on all BMWs. 
But the big news will be a 5-liter V12 
engine made by grafting together a pair 
of 2.5-liter Sixes. This will be the larg- 
est BMW engine ever, and the first 
German V12 since the Grand Prix cars 



of the '30s. It will be squeezed into the 
current 7-series sedan, and possibly 
into the 6-series coupe later on. Look 
for it to appear in a mid-engine endur- 
ance racer for Le Mans, too. 

Mitsubishi 

The economy Mirage and luxury Ga- 
lant remain the same for 1986, while the 
neat little Tredia sedan and Cordia 
coupe get flush European-style head- 
lights and wider tires and wheels. The 
Cordia Turbo now has bolt-on aerody- 
namic trim. The 1986 Starion sports 
coupe can be ordered with an intercool- 
er for the turbocharged 2.6-liter Four, 
Porsche 944-style fender flares and 
225/50-15 tires. Thus decked out, it's 
called the Starion ESI-R. 

Audi 

With the U.S. introduction of the 4- 
wheel-drive 5000S, every Audi model is 
now available with 4-wheel drive. 
Called the 5000CS Turbo Quattro, this 
car has a 158-hp engine, optional 5- 
speed manual gearbox and intimidating 
price tag. It's not exactly your run-of- 
the-mill boonie basher. The rest of the 
Audi Hne is the same as 1985. 

Isuzu 

The front-wheel-drive I-Mark — also 
sold by Chevrolet dealers as the Spec- 
trum — was new midway through last 
year. It's a 1.5-liter econobox styled 
much like the previous Mazda GLC, 
and provides pleasant — if basic — trans- 
portation. Isuzu's other model is the 
lovely Giugiaro-styled Impulse. Top of 
the line is the 140-hp Impulse Turbo, 
introduced in mid-'86. It's one of the 
nicest sporty coupes on the market. 

Saab 

There are two new Saab models. The 
long-awaited 9000 — 5-door luxury 
hatchback that's the first all-new Saab 
in two decades — is aimed right at the 
Volvo 760 GLE, Audi 5000S and Mer- 
cedes 190E 2.3 buyer. The 9000 uses 
•the same 2-liter turbocharged engine as 
the 900 Turbo, but fitted transversely 
across the chassis rather than longitu- 
dinally. The styling is innocuously aero- 
dynamic. In the spring, Saab will unveil 
a convertible 900 Turbo. This will also 
cost well over $20,000 and, of all things, 
bear a striking resemblance to the fond- 
ly remembered Porsche 356 Speedster 
of the '50s. 

Porsche 

The 924 will soon be brought back as 
an under-$20,000 "cheap Porsche." The 
U.S. version will use the familiar 2.5-liter 
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Your home 

workshop 

can PAY-OFF 



Four from the 944, uot the Audi-based 
engine of the original 924. The 944 
remains the same, which is just fine 
because it's one of the best-balanced 
sports cars on the market. 

The newly introduced 944 Turbo is 
priced at $29,500 for a special stripped 
model for Showroom Stock racing. The 
one you'd want will cost $34,000 or so. 
If you can afford the tab, go for it. The 
944 Turbo is sure to be one of the Great 
Cars — well balanced, fun and wickedly 
fast. Porsche will no doubt be in the 
happy position of having year-long 
waiting lines for the 944 Turbo. It's 
worth the wait. 

For 1986, the 911 Carrera is joined 
by a 91 1 Turbo. This is derived from the 
930 Turbo, which was sold in this coun- 
try 10 years ago, and was one of the 
fastest road cars ever made available to 
the public. Like the 944 Turbo, the 911 
Turbo will have Porsche fans lining up 
eager to pay $50,000 for the dream of a 
lifetime. The top-line 928S remains the 
same as in 1985. 

Peugeot 

The Peugeot 505 Turbo now has 150 
hp thanks to a new watercooled turbo- 
charger that's both more jwwerful and 
more reliable. The turbo is available in 
the station wagon for the first time. All 
Turbo models come with a front air dam 
and driving lights as standard equip- 
ment, while all Peugeots have a new 
ergonometric interior designed by 
Swiss industrial designer Paul Bracq. 

Jaguar 

The oft-promised XJ40 — a more 
aerodynamic, more fuel-efficient re- 
placement for the current XJ6 sedan — 
won't see production until next year, if 
then. But the XJS Cabriolet, a convert- 
ible version of the current XJS, will 
come to the Colonies in 1987. It will 
have the tried-and-true V12 under the 
hood, uot the 3.6-liter Six originally 
promised — which is fine by us. 

Alfa Romeo 

Alfa has an all-new model, called 
Milano. The Milano is a 4-<loor sedan 
built on the same chassis as the current 
GTV6 coupe. This means a 2.5-liter V6, 
5-speed and rear-drive. The Milano re- 
sembles the new Saab 9000 in appear- 
ance and performance, but costs sub- 
stantially less. Next year, look for a 
twin-turbocharged version. 

The venerable Alfa Spider Veloce 
was dressed down last year to create 
the inexpensive Graduate; it's been 
dressed up this year to make the pricey 
Quadrifoglio. Quadrifoglio means four- 
leaf clover in Italian and is the symbol 
of the old Alfa racing team. The car is 
bedecked with fiberglass spoilers, 
spats and air dams, plus a fiberglass 
hardtop. The interior is all new, and 



there are modern alloy wheels. Under- 
neath lives the same old Spider Veloce. 
Price tag: $20,000. 

Yugo 

Malcolm Bricklin, the man who 
brought us the Subaru 360, Bricklin 
GT, Pininfarina Spider and Bertone 
Xl/9, now peddles the cheapest new car 
you can buy. Designed in the late '60s 
around Fiat 128 parts, the Yugo is a 
tiny econobox built under license by 
Zavodi Crvena Zastava of Kragujevac, 
Yugoslavia. Bricklin has priced it at 
$3990, making it the cheapest new car 
available in America right now (see 
Cheap Wheels, page 93, Dec. '85). 

Maserati 

Alejandro DeTomaso is on a roll. His 
old friend Lee lacocca has him working 
on a new Chrysler-Maserati 2-seater, 
while the Maserati Biturbo has taken 
its place as the Beverly Hills exoticar of 
the year. Who would ever have 
dreamed Maseratis would sell by the 
thousands, rather than the dozens? 
Two new models include a Cabriolet 
convertible and a 4-door version of the 
Biturbo coupe. The pricey Quattro- 
porte sedan remains the same as ever: 
nearly invisible. 

Rolls-Royce 

Rolls-Royce celebrated building its 
100,000th car last August. The compa- 
ny began building cars 82 years ago. By 
comparison. General Motors sells that 
many cars in a week. But Rolls-Royce 
is doing just fine, thank you. Produc- 
tion is back-ordered six months, and 
the only changes are positive ones. 

There is now a limousine version of 
the Silver Spur. At $198,000, it's the 
most expensive prodnctiou automobile 
in the history of the world. Coming 
along is the Bentley Project 1990, a 
sleek fastback coupe reminiscent of the 
fabulous Bentley Continental of the 
early '50s. If this one is as good as its 
ancestor, it'll be very good, indeed. 

What did Rolls-Royce do to celebrate 
its 100,000th car? It took each employee 
for a ride in a Rolls-Royce — three at a 
time — and gave them tea. For most of 
the blokes, it was the first time they'd 
ever been inside one of their own prod- 
ucts. There will always be an England! 

It remains to be seen how the depor- 
tation of R-R's best U.S. customer — 
the guru Bhagwan Shree Rajneesh, 
owner of 82 Rollers — will affect the 
company financially. There could be a 
glut on the used Rolls market if the 
swami's followers thin out the fleet. 

Bertone 

First sold as a Fiat in 1973, the 
Bertone Xl/9 has ended an unhappy 
relationship with Malcolm Bricklin and 
(Please tiini to ixige IJj) 



Earn Extra Income 
Right At 
Home. 



lUKIIIG 

BUSINESS! 




3-1 N-1 
Power feed 
Power Tool . 

Planer Moidep Saw 

Three power tools In one— 
a real money-maker for you! 

The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture ... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately ... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

30:Day FREE Trial! Kc'mNoTACTs 

NO OaUOAriOM-MO SAUSMAN WIU CAU 
TODAY! KANSAS CITY, MO. 64111 



00' 



S£NO f Off 

FACTS rooAr/ 



Foley-Belsaw Co. 
V N»j mmi Field BIdg. 

\i nrKiimr/ Kgnsgg city, Mo. 64111 



□ YES. pltast send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw arid full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
Salesman will call. 



Ntmt- 




AMrtU- 



IttaM. 
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OUR WA Y OF SA YING 
WELCOME TO CLOCK-MAKING 

Klockit's colorful new Sports Clock Kits can 
turn every sports enthusiast into a clock 
maker! Kits go together in just minutes. Each 
includes 6" acrylic dial, our super accurate 
American made movement— with an uncon- 
ditional 3-year warranty — plus hands and 
hardware. $4.95 includes postage and hand- 
ling, our color catalog and "Clockmaking 
Ideas" pamphlet. Hurry. ..offer expires 
February 28, 1986! 

□ ANTIQUE CAR CLOCK QBASEBALL CLOCK 

□ BOWLING CLOCK □FISHING CLOCK 
□SAILING CLOCK □FOOTBALL CLOCK 

Name 




Credit Card No. 



Address 

City State, 



Zip. 



Exp. Date. 



DEPT. PM26 P.O. Box 629 Lake Geneva, Wl 53147 
CALL TOLL FREE 1-800-KLOCKIT (556-2548) 
Phone Hours Mon.-Fri. 8-8, Sat. 8-4 (CST) 



Better than ^ Jogging, Swimming, or Cycling. . . 

^ordicftack 




Cross-couniry skiing is often cited by physiologists 
as the most perfea form of cardiovascular exercise 
for boili men and women, its smooth, fluid, toul 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
logging or cycling. Nordidhick closely simulates the 
pleasant X-C skime motion and provides the same 
cardiovascular endurance-building benefits-righi 
in the convenience of your home, year 'round. 
Eliminates ihe usual barriers of time, weather, 
chance of injury, etc Also highly effeaive for weight 
control. 

More Complete Than Running 

Nordidirack gives you a more complete work out- 
condiiions both upper body and lower body 
muscles at (he same time. Fluid, jarless motion does 
not cause joint or back problems. 

More EffectiTC Than Exercise Bikes 

NordicTiack's stand-up skiing motion more uni- 

PSI. 141PIVI 



Jarless Total Body 

Cardiovascular Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 



formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 
Even Better Than Swhnming 
Nordidrack more effeaively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is supported 
by the water, thus pmenting these muscles from 
tieing effectively exercised. The stand up exercising 
position on the NordicHrack much more effectively 
exercises these muscles. 

A Proven, High Quality Durable Product 

NordicTracks have been in production since 1976. 
NordicTrack is quiet, motorless and has separately 
adjustable arm and leg resistances We manu- 
bcture and sell direct. 1\no year warrantee. 
30 day trial period with return privilege. 



Folds and stands on end 
to require only 15 "x 17" 
storage space. 



Ctill or write for. . . 
FREE BROCHURE 
ToUFree 1-800-328-5888 

MinncsoU 612-448-6987 
Jonathan Blvd.. Chaska. MN 55318 
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is now being imported by a number of 
former distributors. The nimble mid- 
engined car is showing its age, and is 
scheduled to be replaced by a more 
powerful, "affordable" front-engined 
car, but not until 1987 or '88. Mean- 
while, the handsome but noisy little 
wedge is unchanged for '86. 

Ferrari 

For just $87,000 you can buy the last 
word in exotic 2-seaters. That's the 180- 
mph Testarossa, successor to the 512 
Boxer. The V12 Testarossa is not only 
the fastest production car you can buy, 
but strikingly styled, elaborately fin- 
ished and sure to be a collector's item 
from Day One. 

The 308 line has been mildly restyled 
and the 3-liter V8 bumped up to 3.2 
liters and 270 hp. They're now called 
328 GTB and GTS. 

Lotus 

Lotus continues to stagger along, 
offering just one model, the Esprit 
Turbo. It's a $50,000, 150-mph 2-seater 
sold in such limited quantities that 
you're almost guaranteed never to see 
one. That's exclusivity. 

Lamborghini 

Lamborghini has lost its crown to 
Ferrari. The new Testarossa is demon- 
strably faster than the Countach, and 
$20,000 cheaper. Lamborghini is re- 
sponding by restyling the Countach for 
better aerodynamics and consequently 
a higher top speed. Can the first 200- 
mph production car be far away? 

Pantera 

The DeTomaso Pantera, first devel- 
oped for Ford in 1971 when Lee lacocca 
worked for Henry H, is still being made 
in Europe. Australian-built Ford 351 
V8s are installed in Italy. The complet- 
ed cars are imported and modified to 
meet U.S. specs by Stauffer Classics 
Ltd. in Blue Mound, Wisconsin. A huge 
air dam, wheel flairs and a Countach- 
like rear wing are the latest additions to 
the mid-engined GT5. 

Where do we go from here? 

The Japanese carmakers are talking 
seriously about having to abandon the 
small-car market to the Koreans during 
the next decade and moving up into the 
$15,000 to 25,000 market. There, they 
would be fierce competitors not only 
with American carmakers, but Europe- 
ans as well. If that's the market you're 
in, you can expect some exciting times 
and interesting cars in the years to 
come. M 
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HANDSAWS 



(Continued from page 112) 

cuts. A heavy steel spine is added to the 
blade to provide stiffness that makes it 
easier to cut with precision. Two brass 
screws secure the hardwood handle to 
the blade. The hacksaw is available at 
hardware stores and home centers for 
about $17.65. Contact Sandvik Tools, 
Box 1220, Scranton, PA 18501. 

15. Keyhole saw — Unlike its West- 
em counterpart, this Japanese keyhole 
saw has a shorter, narrower blade that 
cuts on the pull stroke. The 15'/2-in.- 
long saw has an 8-in.-long blade with 12 
tpi. Use this agile saw for cutting small 
keyholes, curves and slots. The Japa- 
nese keyhole saw is available for $6.95 
postpaid from Fine Tool Shops, 20 
Backus Ave., Danbury, CT 06810. 

16. Blitz saw — This versatile Ger- 
man-made saw comes with three inter- 
changeable blades for cutting wood, 
metal and plastics. Use the blitz saw for 
delicate slotting and to cut small dove- 
tails. A curved tip on the saw frame's 
end serves as a second handle. This 
permits 2-hand operation during super- 
delicate work. The 5-in.-long steel blades 
have a '/i-in. depth of cut and are secured 
to the saw with a single wingnut to make 
blade changes quick and easy. The blitz 
saw, with three blades, is available for 
$7.90 postpaid from Constantine's, 2050 
Eastchester Rd., Bronx, NY 10461. 

18. High-tension hacksaw — ^To cut 
metal quicker and smoother, try this high- 
tension hacksaw. It features a cranking 
handle and a tension indicator that allows 
you to apply just the right amount of 
tension on the saw blade. The proper 
amount of tension will prevent the blade 
from flexing during the cut, which will, in 
turn, make the blade last longer and cut 
easier. The blade can be installed at a 90^ 
position or at a 45° angle for flush-cutting. 
The saw's comfortable, closed, die-cast 
aluminum handle provides excellent 
knuckle protection. The saw accepts 12- 
in.-long hacksaw blades. The high-tension 
hacksaw comes with one bimetal blade for 
$19.90 postpaid. For more information 
contact US General, 100 Commercial St., 
Plainview, NY 11803. 

19. Nest of saws — Here's a valuable 
tool for the active homeowner. The Stan- 
ley nest of saws is actually four saws in 
one. This versatile tool comes with three 
interchangeable blades (one blade has two 
cutting edges) to handle many cutting jobs 
around the home and yard. The hardwood 
pistol-grip handle is shown holding a 16- 
in.-long, double-edged blade that has fast- 
cutting pruning teeth on one edge opposite 
a crosscut edge with 7 tpi. 

The saw also comes with a 14-in.-long 
compass blade (7 tpi) and a square-ended, 
10-in.-long finishing blade (9 tpi). The steel 
blades are held securely to the handle with 

(Please turn to page 136) 
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// you can operate a garden tiller, 
Vou can... 

be your own water well driller! 



All the pure, fresh water you need for 
your home and garden - and never pay 
another water bill! Let your lawn 
sprinklers run all summer ■ the cost is 
only pennies per day when you drill a 
little 2-inch well in your backyard. 

"/ can't believe how easy...!" 

To drill your own water well takes a 
little time (usually a weekend), a little 
effort and a little machine called the 
HYDRA-DRILL. Since 1962, over 
99,000 water wells have been drilled 
with this economical, easy-to-use 
machine - mostly by homeowners 
who'd never before drilled a well. 
Many tell us, "1 can't believe how easy 
it was " a lot easier than operating a 
garden tiller!' 

Imagine! No more water bills! No more 
water restrictions! Win total water 
independence just by drilling a 2-inch 
well in your backyard. Enjoy an 
endless supply of FREE WATER 
365 days a year! 



Interested? We'll be happy to send 
complete information, FREE, by mail. 
No obligation, of course. Write or call 
toll-free 1-800-821-7700 (Ask for 
Operator 5953). 




FREE WATER 

from your own 
backyard well. 

Easy-to-use, 
economical 
drill 
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U> AddraM 

I OtY/Stat«/ap 



CALL TOLL FREE 
1-800-821-7700 

(Aik he Oh>m« SU3| 

0< Clip Coupon ano Mail Todayi 
Co., Gpeliha. AL 36802 1 



OIL FURNACE 



THERE IS MONEY 
TO BE MADE SELUNG 



Replace your oil 
forced air furnace 
with an ULTIMA. Get 
the same or better 
performance as high 
efficient gas 
furnaces. ULTIMA 
uses two exchangers 
and one condenser 
to put 95% of the 
heat in your home. 

■ Uses 2" PVC pipe 
vent, no costly 
metal chimney. 

■ Time -tested 
reliability. 

■ Zero clearance 
installation. 

■ 20-year limited 
warranty. 




i Made by 

^YUKON 

Ask your heating dealer 
at>out Ultima or send 
coupon for details. 



Yukon Energy Corporatran, Dept. PM-1 

378 W County Rd. D, St. Paul, MN 55112 
Please send me information on Ultima. 




Address. 



City_ 
Slate_ 



-Zip- 



I SlirtMrningtxtrtathinttsntfy p^usreceiveaaosdiscouniorapair 

101 cushion comfon K/iapp sfws tw yoursel' tfom the largest direct selling shoe 
cornpany in ttie ertiie country O^r 20 OOO sales people like yourseit are 
I making money every day sel'ing from our tuii coiof catalog fealunng over 250 

■ attractive styles for mar arc women including dress casua , work safety, and 
outdoor styles Knapp wili send you acomp^ete FREE SELLING KIT, incuding 

■ everything you mvi to get started earning extra money immediately There is 

II no nsk when you sell Knapp shoes We support our sales people with free 
training and back our shoes with an unconditional nwey bade guarantee. 

I No cost' No obligation' Stnd coupon lodsyll 
Thomas McCaitrey KNAPP SHOES, One Knapp Centre 
I Oept Seet, Brockton, MA 02401 

■ Name 



Address: 

City 

Tel No : . 



. Slale: 



.Zip: 



America works in Knapp shoes 




PHONE LISTENING DEVICE 



phon« iin« «utomitic«>lv <*h«n 

pDon* '9 answfrrwl Record! both stcM of 



95. 



Oly discounts availabit 



19 



WIRELESS MIC 



10 tlmw mor* pow«rfut ifi«f ot>yr mtet Trintmitt 
up to '-4 mile 10 any f M lad'O Easy 10 ■•»»<ti&I* kit 
tSV tMilery (not inci ) Cell (309! r2$-1000 or eend 
t19.»S • S1 khipplna per Hem 1e USt Cerp , P. O 
Bei PM-20M. Melb«ume. FL SZtOi COO't 
eccepiec) ^or celeiOD of iransmitiefs vorce Krem- 
btert ana other tpeciaiiy iie">i enclose lo USi 





...wHh Garden Way's amazing 
new TRAIL BLAZER Sickle 
Bar Mower! 

Mow an overgrown mmm* llkm thim... 




In lo»» than 20 minutmal 




More Overgrown 
trassg and Brush! 

• Controls nuisance growth in those areas 
you want to keep under control — but 
don't want to mow as often as your lawn! 

• Cuts the thickest, toughest, tailest vege- 
tatkMi — Including woody brush! 

• Gioes anywhere — even steep slopes! 

• Big 35" wide cut — powered 1^. 
wheeis — mows 1 000 sq. ft. J 
of overgrown weeds in less 
than 5 minutes! 

• Avaiiabie oniy from the 
maicers of the famous 
TROYBILT* 

Tiller! 



Send for FREE Details TODA Y! 



317 

Garden Way Manufacturing Co., Dept. A186 

102nd St. and 9th Ave., Troy, NY 12180 

YES! I vi/ant to know more about the amazing 
TRAIL BLAZER Sicklebar Movi/er! Please send 
me a complete FREE INFORMATION package. 
Including prices, models, special SAVINGS 
OFFER, and No-Money-Do»/n Payment Plan. 




-Zip- 



BEST BUY! 



EASY-TO-ASSEMBLE-KITS 

In Stock for Immed. Shipping or Pick-up. 



ONLY 



$1^2^ ^ Broomall. PA 



for 3'6'' diom. 
(Ms. 81W-to8'9V7") 



Comparable savings on dioms, from 4' fo 7'. 
Kits avoiloble to fit any floor-to-floor hts- 



Nowl 
Showroom & 
Warehouse 
locations in: 

Pomona, CA 

(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 



e The Iron Stioo 19'7. 82 




People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
riols and workmansnip. We believe it! 

C ALL ^ WRITE FOR fR£E_BR.OCH URE; 

[To The Iron Shop, Dept PM268o» 128, 40O Reed Rood~l 
I eroomoll, Pa I900a Ou' Tel: l2I5) 544-7100 

I 

I Nome 

I 

I Srreet 



.Z'P- 



1_ _ _We^«ept_/^sterCard^VISA_qnd_A^ | 



THE IRON SH(»» 



AAANUFACTURERS 



HOW TO FIND 

GOLD NUGGETS 





Finding gold nuggets or coins is now made easy with 
a new patented gold finding detector Before with 
other detectors it was virtually impossible because 
of interference from black sand. This new detector 
is unaffected by black sand and can detect pinhead 
size gold nuggets at great range Its maximum range 
is 17 feet. Free catalog. 

GARDINER ELECTRONICS 

Dept. 3, s • 4729 N. 7lh Ave. • Phoenix, AZ 85013 



PAST 40 



Tmubleil Wilh Getting Up Nights 
Piins In Bick. Hips. Legs 
Nervousiess. Tiredness 



It you are disturbed by these symptoms, your 
troubles may be caused by glandular inflammation 
of your prostate. Methods ttiat merely give tempor- 
ary relief tor this condition cannot be expected to 
remove the cause of your trouble. 

jfie Excelsior Institute Clinic, devoted to the 
NON-SUROICAL methods of treatment for dis- 
eases peculiar to older men, has a new FREE 
BOOK that tells how ttwse troubles may t>e cor- 
rected. The NOM-SUROICAL treatments de- 
scrilMd in this book require no surgery, hospitaliza- 
tion or long period of convalescence Treatments 
take but a short time and the cost is reasonable 

Write today Ttiis book may prove of utmost im- 
portance to you. No obligation. 

Excelsior Initltute Clinic, Dept. 1288 

110 E Broadway Excelsior Springs. Mo 64024 



HANDSAWS 



(Continued fmiii iHtge l.i.'i) 

a (iuick<'hangi' wingnut and bolt. The nest 
of .saws is available for about $13.65 at 
hafcl\vai"e stores anrl home centers. Con- 
tact Stanley Tools, Myitle St., New Brit- 
ain, C:T (K5()50. 

20. All-an^Ie saw — Have you ever 
had difficulty cutting a work])iece because 
it was in an awkward jxtsition? The all- 
angle saw was designed to tackle such 
frustrating cutting chores. The saw fea- 
tures an adjastable handle that can be 
seciu-ed anywhere along the tool's bow, or 
fi'anie. This jx^rmits you to lock the handle 
at the mast ccjnvenient working jiosition. 
The saw accejjts a 6-in.-long blacle and it 
comes with one wfMxlworking blade (14 
tpi) and one metal-cutting blade (32 tpi). 
It's available for about $7 at hardware 
stores and home centei"s. For more de- 
tails, contact DLsston, IttiO West Market 
St., Greensboro. NC 27401. 

21 . Pocket saw — Stanley's new folding 
jiocket saw accejits standard saber saw 
blades and recijji-ocating saw blades to 
handle a wide vaiiety of cutting jobs. The 
saw folds like a jackknife to conceal the 
cutting e<lge. The 8-in.-long plastic handle 
ha.s a s])are-blade storage comjiartment 
and a ixwitive blatle lock that secures the 
saw in the ojjen position. The saw comes 
with one all-{)urix)se blade (10 tpi). The 
[XK'ket saw costs about $7.85 at haitlware 
stores and home centers. Contact Stanley 
Tools, (iOO M>atle St., New Biitain, CT 
OtiOrjO. 

22. Brick saw — You may not have to 
saw bricks vei-j' often, but when you do, 
this is the saw to use. This specialized tool 
is de.signed to cut magnesia bricks and 
most ftirnace-lining in.sulating bricks. The 
15-in.-long. coarse-cutting blade cuts on 
both the pu.sh and the pull stroke. It's .sold 
at hardware stores for about $11.69. For 
details, contact Di.sston. 1030 West Mar- 
ket St.. Greensboix), NC 27401. 

23. Dozuki saw — The dozuki saw is 
the Japane.se equivalent to the Western 
hacksaw. The model shown featm-es a 9 
/i,,-in.-long, replaceable blade. It has a 
steel back sujJixjit that adds rigidity to the 
blade. The 13 tjii, jjull-cut stroke blade fits 
into a 10'/i-in.-longbamboo-wTapi)ed wood 
handle. Use the dozuki to cut tenons and 
precise joints. The dozuki saw is available 
for $17.95 postjjaid from Wcxxlcraft, 41 
Atlantic Ave., Bo.x 4000, Woburn, MA 
01888. 

24. Japanese dovetail saw — Like the 
dozuki saw (see No. 23), this Japanese saw 
featui^s a replaceable blade. But, the 
dovetail saw has a shorter, stiflfer blade to 
provide gi^ater control when cutting 
dovetails and other tight-fitting joints. The 
veiy fine-cutting, 7-in.-long blade has 25 
tpi. Ma.\imum depth of cut is 1 Ki in. The 
saw costs $27.10 postpaid fi^m Garrett 
Wade, 161 Ave. of the Americas, New 
York, NY mm. Wl 
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(Continued from page 116) 

on a simple jig, as shown in the draw- 
ing. Nail a %-in.-dia. dowel to a piece of 
wood. Mea.sure down 2 in. from the top 
of the dowel and draw a horizontal line. 
Next,i)iacc the bottom of the U on this 
line and tape it in place. Then, grip the 
assembly in the vise and make the 180° 
bend for the tops of the U. 

Cut the calendar base on a table saw, 
making it several inches oversize. This 
will jjrovide a perimeter area for nailing 
router guide strips in place. Locate the 
recess foi- the formed rod and trace its 
outline on the base. 

Also trace the outline for the brass 
mending plate. Tack two strips of wood 
in place for the router guides, reposi- 
tioning these guides as necessary to cut 
the recesses. Use a %2-in--dia. straight 
router bit. 

The brass mending plate serves as a 
spring, bearing against the portion of 
the rod you have filed flat. This keeps 
the rod in tension with its ends in the 
holes. Glue and clamp a 1 x 1-in. backup 
block to the bottom of the base to 
provide meat for the screw that secures 
the mending plate. 

Cut the beveled back and front bot- 
tom sti-ips, and the angled ininners. 
Secure them with glue, and clamp in 
place until dry. 



ENVELOPE RACK 



SIDE— 3/8 X 2-1/2 x 5-1/2" (2 REQD 

BOTTOM— 3/8 x 
2-1/2x5-1/2" 




HEADLESS 
NAILS (4 REOD.) 



FELT FOOT 
(4 REQD.) 



The envelope rack is assembled with 
butt joints. Headless nails serve as 
registration pins to keep parts in posi- 
tion when clamping. Insert nails, points 
out, into holes bored in the base. Allow 
Vifi in. of the points to project. Press the 
parts together, then separate them, 
apply glue and clamp. 

Finishing the pieces 

After sanding, first with 120- then 
220-grit sandpaper, apply two coats of 
satin-finish polyurethane. Sand hghtly 
between coats. Complete the projects 
by attaching self-adhesive felt discs to 
all the bottoms. IM 



Make '25 to ^100 per hour 



with 



Ves. u s really possible Dy makmg 
and selling bright ccMorlui Badge- 
A'Minit buttons Buttons are proven 
money-makers al 'atrs. (tea markets, 
conventions, or anywhere people 
congregate They 'e last and 
easy to make with Badge-A- 
Mmit arid inexpensive' 

Send for a FREE tull cotor 

catalog and xiea book, or send 
for a Starter Kit onlyS2695 
pJus $1 75 shipping (IL res'- _ 
dents add Si 62 ibk| 



Bidfld-A-Mlntl. Devi PM286 
346 Noftn 30th ftfl Box 800. LaSaiie. IL 6130' Pnore i8i5i 22* 2090 




TURBO MOTOR OIL 

Turbochargers work hard, run hot. 
Pennzoil PZL Turbo Motor Oil exceed 
API standards and every automotive 
engine manufacturers requirements 
worldwide. 

Run cool with Pennzoil PZL Turbo Motor Oil. 




'}Um*... 



Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufocturer. 



CONCRETE MACHINERY COMPANY. 



P. 0 BOX A99 ' HICKORY. N C. 23601 



SEND 
$5.00 





MAKE THIS SHADE 




FOR LESS 




THAN $75.00 




Send $1.fK) tor our big catalog 




(ii blamed glass supplies. 


WHITTEMORE, 


Box 2065EM, HANOVER, MASS. 02339 




DOLLS 

po'C»i»<n dmit, 
«lf*l< doll I. mn 

doflL 1 DOC I 




CLIP COUPON. 
MAIL TODAV 
PUT AO IN 
WALLET AS 
REMINDER 
OF BIG 
PROFITS 
AHEAOl 



How to start your own big profit 
HOME IMPORT BUSINESS 

MY PLAN STARTS YOU FAST. . .Sliows you how to 

Buy Below Wholesale 



24,221 

IMPORTS 



BL MELLINGEB. Fimous World Trd.ler, 
Iriternat.onaliv-known Mail Order Expert. 
President. Mellinger Co. "I started only a 
tew years ago, part time, in my garage with 
less than SI 00. Today my business empire 
spans the globe, I will help you^succeed us^ 
ing my personal experience. 
for FREE REPORT - 



Mail coupon 



MlCflO 
LIGHT 
AIRCRAFT 



V 

3a>iicottiiai SO 



START WITH 24,221 
PRODUCTS! 

Many you can buy one at a 
time or ord«r in quanlHy, Ex- 
ample: one 35 mm c^n^era Mith 
hot shoe and carry case S13.00 
ppd or 1 2 for $7,41 pp(J Price 
drops to only $5,80 in larger 
quantities. New government 
ruling makes thousands of im- 
ports free of any duty whatso- 
ever. Vou deal direct my Inter - 
nalionat Traders way. Cut out 
greedy U S specialty merchan- 
dise middlemen. Really deal 
direct x 



BENCH OMILU 

Powtr loditH iTPit Bui 

lap i)u«l<tt b*l(M MtlOlHllI 

Mikt bigp'o'iS 




RtCONDITIONEO CANS 
AND TttUCM 

Tayott, Nmn. Iiuju, Uitki 
»<tii nKiinilitionMl 10 p|f 
form Ilk* nm Mikteaoi 
piotiD MiiM'ng le Afriu 

Ei^ansnc 



N-WOMEN...Turn Spare Hours or Full Time Into INCOMEI 
DISCOVER PROFITS OF IMPORTI My Home Mail 
Order Import Business Plan guides your every step . . . 
it is based totally on my personal success. Shows how 
to deal direct and cut out costly middlemen. . .so you 
keep aU the profits! I do the "hard work" for you . . . 
by traveling the world to find dazzling "first time of- 
fered" new imports. The actual sample I will send you 
. Free is typical of my import discoveries. You can pick 
and choose from more than 24,000 products. Deal in 
one product or I OOO's. Buy below wholesale. 
YOU CAN START IMMEDIATELY. I arrange free 
membership in exclusive International Traders organi- 
zation . . . instantly puts you in direct contact with 
suppliers abroad. I show how to operate anywhere. 
Age no barrier. Ideal for spare time husband/wife or 
retirement business. My report, "How to Import and 
Export" tells how to do it. No obligation. No salesman 
will call. Certificate brings your free gift sample import 
and everything else, p^^^g CATALOGS! 




COMruTCK 

ooon 

LOCK 

(to kwi Ctn'T M 
pickid foi hdifM 
o"km Mlltoni 
lain pDiublf, 



u4< mnowt on la4»n 

kit I T m«n)bf tfi'» ftn 
youcanriitiniiri uu'tm 



.^7 



As a Member of Internsiional 
Traders you also get free cate- 



CORDLEStOniLl . , -. — 

SupttxH euiiitv / V PETCAMRiiRS /C^VT^^t^ Nowl Qukk Doubit Prcrfits 
Mim«i*tolnilt. J \ COllAPlien I ■ " 
O*"- ^1 5 WM tot I 

,S4.60^ doflitolMiB t \ !■ u , , - 

iiNd l»tt clw ^^Owr^JI ®' *P»ciaity merchandise 

polyvinyl C** ^^ ^J^^ ^ to Order at rock-bottom prices 
GiNuiM int««afl««inj ^rti2> from big U S Warehouse 
JAOC 10 p«t tfior- ■ "^^^ 

NfCKLACf mirkili 




lUNOLAMU 
HundriiH hi|ti Mil on ftyla 



ONE SAMPLE IMPORT - TREE i 



Jl mm CAMEHA 
wi[h hoi ihot 
•nd carryint cm. 



SS.80 

1 0OO's more dazzling products 
you can buy DIRECT! 

Confidential informatton on tneje 
products is currently giveri to I.T. 
members. Moninty reports change 
product offers to give you latest 
money making discoveries. 



Eictmilingiti* 
m nt* awl inij 
■irrtthy fibut 
•nd blKt iHfitr 
Ffgni Uidn'l^t 
Ltdy. Englwid- 
Buy IBKV 

WCAfl 




: B. L Mellinger/The Mellinger Co. 
: 6100 Variel Ave., Dept. 52252 
I Woodland Hills, CA 91367-3779 
\ Send FREE REPORT, "How to Iriiport 
( and Export" . . . also acbjal Free Sample 
Import. Everything you send me is mine 
: to keep without obligation. Show me 
I how I can start a profitable home busi- 
\ ness of my own. 



E Name_ 



. A9e_ 



PERSONAL GUtOANCEl 



I believe In giving you my personal help! Regularly I meet 
I.T. Members at regional closed Ooor Semlnan across the 
country. Voo will be invited to these meetings. 
THE MELLINGER CO., 6100 Variel Ave., D«pt.522S2 
woodland Hills, CA 91367 3779 «..„i 



' State. 



-Zip. 



IMPORTANT) 

Your initials must ap- 
pear below to qualify 
for Free Sample Im- 
port. Because of high 
cost and limited sup- 
ply, I hereby agree to 
limit my request to 
one, ar>d one ONLY, 
Free Sample Import. I 
have not prev iousty 
requested this Free 
sample. I am over 
IB years of age. 
nitial here 
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DECLARE YOUR 



The time is here. Time to strike a 
blow for personal freedom! To 
free yourself from paying a lot 
more for a lot less to get your 
home the way you want it. To give 
yourself the pleasure of never 
having to be disappointed in the 
work of someone else again. 



There's no reason why you can't 
take control of the things around 
you ... to redo . . . innovate . . .create 
. . . update, upgrade . . . and get 
things to suit the needs of your 
family lifestyle. 

No reason at all, because now you 
have the new Popular Mechanics 
Do-it-yourself Encyclopedia to 
smooth the way. This astonishing 
collection of tips, project plans, 
workshop ideas, family activities 
and so much more takes the luck 
out of getting what you want. It 
lets you declare vour 
independence with 
confidence. 





Popular 
Mechanics 
Shows You... 

. . . clearly, concisely how to do it. 
No publisher has our 80-year rep- 
utation for explaining things. No 
one knows better how well you can 
do things when you see what needs 
to be done. That's independence! 

We show you simple repairs that 
skip the trip to the repairshop (if 
you can find one) and get things 
going again. How to work with 
wood, metal, plastic; on cameras, 
cars, campers; indoors, outdoors. 
How to use the fasteners, adhe- 
sives and all the other items in the 
handyman's bag of tricks. How to 



use power tools . . . and how to get 
along without making a heavy in- 
vestment in machinery. Everything 
arranged A to Z so vou get answers 
fast. Everything demonstrated so 
clearly you can't go wrong. 

You're on your own, as free as you 
want to be. But help is always 
on hand. 



Accept Volume One FREE 



nppular I DO-IT-YOURSELF ENCYCLOPEDIA 



6/ 



opyrighted material 



INDEPENDENCE 



Do-able Ideas... 

. . . practical, exciting ideas to spur 
your imagination and creativity. 
Popular Mechanics has filled the 
Encyclopedia with ideas for mak- 
ing your kitchen more efficient, 
fun, easy and gracious to live in. 
For custom decorating. For family 
projects with cameras, canoes, 
camping gear, computers. Over 
3,000 pages of ways to make your 
life the way you want it — on your 
own, with your own hands. 

And How To 
Make Them 
Work... 

. . . you'll see the results. Trust 
to your own instincts and the |^ 
expertise of Popular Mechanics 
on proj ects like the step-by-step ' 
route to making a beautiful family 




heirloom like a Connecticut Shelf 
Clock in richly finished woods. The 
straightforward way to keep small 
motors purring. Small projects 
with instant returns in convenience 
. . . and big projects that tailor your 
surroundings to your life style. 

All Around 
Your Home. 

. . . indoors and out, you'll find it all 
here. From tips you'll welcome 
because they solve nuisance 
problems (like the simple 
trick to extracting a saew 
that breaks off as you drive 
it in) to complete plans 
for home entertainment 
centers . . . 




greenhouses and summer rooms . 
furniture and space-saving 
built-ins. 

Yes, the Encyclopedia can free you 

and your family forever ^ 

from the lackadaisical work 
of outsiders who don't care 
about your home . . . and 
give you the know-how to 
make sure the job is done 
right when you bring 
someone in. 




Volume One— 
Yours Free 

Send for this hardcover 128-page 
manual on everything from "abra- 
sives" to "appliance repair." Invalu- 
able, and yours FREE. And all 
you have to do is mail the reply card 
— and declare your independence 
today. 



Now that you've discov- 
ered the Encyclopedia, 
it's easy to own it. And 
you don't have to wait 
years to collect it. Take a 
look first — accept the 
first Volume as a gift with 
no obligation at all. 




YES, send me Volume 1 for a FREE 10-day exam: 
ination and enter my subscription to the exciting 
illustrated POPULAR MECHANICS DO-IT-YOURSELF 
ENCYCLOPEDIA. Volume 1 is mine FREE, I have no 
obligation to buy any books, and may cancel future 
shipments at any time. 

Notify me in advance before sending Volumes 2 and 3 
and other volumes In this 27-volume series. All I have 
to do is advise you within 10 days of receiving Volume 1 
FREE if I wish to cancel, and you will stop any further 
shipments. If I do not cancel, I simply wait for my 
next FREE-trial shipment and look it over for 10 days 
before deciding to purchase it or not. For each volume 
I keep, I will pay only $6.98 (plus a uniform charge 
for shipping and handling). 

As a subscriber I have the privilege of being billed for 
just 2 books per month with no minimum I must buy 
as long as I maintain prompt payment. I am also 
entitled to examine any Annual and handy Do-it- 
yourself Guidebook published to keep my series timely 
and complete. In any case, I may cancel at any time, 
I may purchase as few books as I wish and Volume 1 
is mine FREE. 

Name 

Address 



City 



State 



Zip 



SEND NO MONEY. Just Mail This Coupon To: 
Popular Mechanics Do-It- Yourself Encyclopedia 
RO. Box 10204, Des Moines, Iowa 50336 A86 
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"Success is endurance for one moment more." 



How you can achieve personal success 
with a remarkable new opportunity 



Your personal success depends upon how 
you use four factors. 
L An opportunity which offers you a 

high goal 

2. Yburinsistcntdesiretoachlevethatgoal 

3. Ybur confident expectation of success 

4. Ybur persistent will to reach the goal 

We will send you.bce details of a 
remarkable new opportunity for success, 
if you phone 1-800-824-5092. 

Catalytic Converters Reduce 
Exhaust Emissions 

More than 80 million vehicles in the USA 
have catalytic converters in the exhaust 
system. Each year over 10 million new 
vehicles with converters are sold. Catalytic 
converters contain small amounts of 
precious metals. Tfexasguif Minerals flf 
Metals operates a plant in Alabama to 
recover precious metals from converters. 

Catalytic Converters 
Are Being Tiirown Away 

Every year over 7 million vehicles are 
dismantled and scrapped. Thousands of 
faulty converters are replaced in muffler 
shops and auto repair shops. Only L5 
million converters are collected for 
recycling. There are millions of converters 
thrown away or shredded with junked 
vehicles. Collecting these converters is 
your opportunity. 

You Can Make Money 
Collecting Converters 

Set your goal now. You can earn $1,000 
per week. You can start collecting converters 
today by visiting all the muffler shops, auto 



repair shops, dealer workshops and auto 
wrecker yards in your area. You should buy 
scrap converters for $3 - $5 each. When you 
have collected 100 to 500 converters, call a 
Meyor Collector and sell them for cash with 
pickup at your door. You should make a 
profit of $L50-$2.00 for each converter 
when you sell to a Mayor Collector. 

We send you a list of 
Ns^or Collectors 

Phone 1-800-824-5092 and we will send 
you more details about converters and a list 
of names and phone numt)ers of Mayor 
Collectors who buy and pick up converters 
nationwide. The Mzjjor Collectors remove 
the catalyst from the converters and sell it 
to us in 15 ton lots. M^or Collectors don't 
have time to pick up 10 to 20 converters at 
individual muffler shops and wrecker yards. 
This is your opportunity. 

What do I need to 
Qet Started? 

Set your goal at 500 converters a week — 
$1000 perweek profit. UseYellow Pages to 
locate possible suppliers, It will take three 
or four visits to possible suppliers before 
they believe you will collect converters 
regularly. Start visiting in your spare time, 
after work, at weekends or on days off. Your 
persistence will pay off and you will develop 
a strong collection route. You will find the 
Mayor Collectors want to help you grow 
t)ecause it helps them to grow too. 

You will need some capital, but it will grow 
as you grow. And you will need a vehicle, 
preferably a pickup. Then it comes tack 
to the four factors of personal success 
mentioned above. . .and you. 



jjTexasgulf Minerals & Metals mc 

1610 Frank Akers Road • Anniston, Alabama 36201 
(205) 831 -8300 1 -800-824-5092 



BASEMENT T 

FLUSHES IP TO sewer or 
No Digging Up Floors 
Install It Yourself - Anywhere 
Write McPherson, Inc., Dept. 16 ^ 
Box 15133 Tampa, Florida 33684 




GOVERNMENT 
SEIZED PROPERTY 



^liniE-KNOWN SECRET REVEALEOT 

I Buy Din Ch«ap - Automobllss, Trucks. Vans 
I Boats. Furniture, Ster»os, Appliance* A TVt 
! -^thousands of other Items seized In narcotics 



raids - Ressll at Big mtHml 
Frmm tntormmUonl 



■ - HARCEL Dapt. MB £ 

'BOI75S7, Monro*, LA 712in 




At Last a Nam Amazingly SImpla 
OAS TURBINE 

JET ENGINE 

Build from easy to fellow plans. 
Length IS". Dia. SVa". Wta IB Iba. 
Fuel: Oaaoline or Kero. 
"Screaming Demon" develfMM 30 H.F. Ideal prejoet for 
•orieua- minded hobbyists, students: scientific and Industri- 
al arts classes. Make on 9" metal cutting lathe with milling 
attachment. For use on small racing boaU. m!dg*t cars, 
etc. Full stxe assembly drawings with critical dlmsnslons* 
bill of materials and photos. Price $10.00 No. C.O.O. 

1510 26n SL, P.O, lax 1396 
SANTA MONICA. CALIF. •040S 




SAVOY SCIENTIFIC 




THINGS YOU 
NEVER KNEW 
EXISTED! 



Called "mod unuiual catalog in tha world." Paga* of novaMtas, 
lunmaliar*. hobbtas, bargatna. aport*. gadgai*. aclanca. 

• , lin>*aa. pnoto-oplVcal. moloia, outdoor tlama. 
aulo lUmi. ••!) impiovara, practical t^kat, many nipra- 

t lot vout FREE catalog TOOAV ttam 
Arnarlca'a lavoiila m»l ordar fun houaa Sand riama. 

. . p * J5« lor ma.llng 

Johason Smith Co.. Dipt 1002 Ml Clsisins. Ml 48043 



BUILD VOUR OUJN BOAT 



boat plant ■ frame hits 
full <ii« iratlcrnt- 



)i)9 CATALOG SHOWS HOW 

HUNDAEDS o« designs. 7 !o 55 Save 50\ OR WORE! 
BuiU m WOOD, STEEL ALUMINUM, RBERGLASS 

GLEN-L Ms, pJans. 4 futl-size patiems afe espeaal^ for 
amateurs. Easy, proven methods assure prote&stOAai re- 
sults QrcJer S3 catalog rxiw & also receive FREE "BOAT- 
BUILDING SUPPUES" caiaog 



GLEN-L MARINE DESIGNS 

91 52 Roucrans. Boi 7S«T, BaMlowai, CA 90706 



GLEN-L calaiog « (3.00 iseni SLOWER 4tll CUSS). OR 
GLEN-L cataog $4.00 Isenl FASTER AIR HAIL) 

■FIBERGLASS BOATBUILDING-AMATEURS" $24 OO 

■BOATBUILDING WITH PLYWOOD ' $1 7 00 

■INBOARD MOTOR INSTALLATIONS' $16.00 

HOW TO FIBERGLASS BOATS'^ $10 00 I 

■RIGGING SMALL SAILBOATS" $ 7.50 

-HOW TO BUILD BOAT TRAILERS" S 7.50 



CORVETTE ROADSTER 

(Continued from page 7i) 

other soft-top car I've ever driven. The 
roadster steers beautifully, too, and 
there's no cowl shake at all. 

With the top down, the Corvette 
roadster looks like the coupe minus the 
fastback roof. The new top and even its 
mechanism are straight from 1968-'75 
Corvette convertibles; nearly identical 
in the way it works. Major changes 
include the use of aluminum bows and a 
solenoid release for the deck and top 
latches. That is, the fiberglass deck lifts 
up, you raise the top manually and then 
latch the header with two handles. 
Finally, you put the deck back down 
and, with the heel of your hand, shove 
two pins at the rear into latches in the 
boot. The top fits tight and snug. It's 
lined on the inside and has trim flaps 
that stick onto the roof bows behind the 
windows with Velcro fasteners. 

The roadster uses Corvette's port- 
injected 350 V8, but with aluminum 
heads. The heads save 40 pounds and 
compensate for the added weight of the 
roadster's unifi-ame. As it turns out, 
the coupe and roadster are within 30 
pounds of each other. Corvette chief 
engineer David R. McLellan said 
coupes will also get aluminum heads 
during 1986. 

The Doug Nash manual transmis- 
sion, based on the old Warner T-10 but 
with a hang-on 2-speed overdrive, 
takes some getting used to, especially 
downshifting with a combination of the 
stick-mounted overdrive button and 
the shifter itself. It's sometimes hard to 
judge which of the lower six ratios to 
shift down into. But after covering 271 
miles in California's Yosemite National 
Park, I had the thing knocked and 
found the 7-speed much more fun to 
drive than the automatic. 

The automatic goes awfully well, too. 
What's so amazing about both gearbox- 
es is that, in high overdrive, the engine 
barely ticks over at 60 mph — something 
like 1700 rpm (depending on rear-axle 
choice; there are three ratios). 

Antilock brakes 

I tried the Corvette's antilock brak- 
ing system (ABS) and, sure enough, the 
wheels don't lock. The system, by the 
way, uses German Bosch hardware, 
U.S. Delco software and the Vette's 
Australian Girlock 4-wheel discs. 

You've probably heard by now that 
the 1986 Corvettie roadster will pace 
this year's Indy 500. That means the 
entire production run of 6000 or so '86 
roadsters will all be pace-car replicas, 
which makes them eminently collect- 
ible, same as the 1978 Corvette pace 
cars. So if you want one, better hurry. 
Even at a projected base price of 
$32,000, they're going fast! fM 
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A Solution 
You Can*t Ignore 




WORKING IIM SPACE 

( Colli in ued from page 105) 

back off the nut after breaking it free 
with the handle. The Space Telescope 
has been designed so that this one 
tool — Detroit take notice — equipped 
with a Vi6-inch-deep socket and various 
extensions, can handle all maintenance, 
module replacement and fixes for fail- 
ures expected during the 15-year life of 
the spacecraft. 

If either of the Space Telescope solar 
panels doesn't unfold, an astronaut will 
have to crank it open with 130 turns of 
the wrench. Such repetitive motions 
tire an astronaut fast. Therefore an 
exotic space-age Power Ratchet Tool 
has been developed by Inland Motor 
under the guidance of NASA Goddard 
Space Center. The astronaut can set 
the tool to rotate in either direction, 
and can select one of eight different 
torques or eight different numbers of 
turns stored in memory. Through an 
RS 232C serial port, the settings can be 
reprogrammed. 

If desirable on big jobs, the tool could 
be connected to a Shuttle computer by 
cable or wireless Unk. The astronaut 
would only have to place the socket on a 
fastener head and pull the trigger. The 
computer would look up the fastener 
and set the tool for the right torque or 
turns. Peculiarly, there is no setting for 
130 turns. Memory limits the top num- 
ber of turns to 54. To open the solar 
arrays, the astronaut must select the 
top — continuous turns — setting. 

Space tool motorization 

Drawing on its experience building 
actuators for target drones and the 727 
rudder. Inland Motor used a DC brush- 
less, inside-out motor. Samarium-co- 
balt magnets mount on the shaft. Wind- 
ings go on the outside, where they are 
easier to cool. A microprocessor con- 
trols solid-state switching to the wind- 
ings to replace the function of the 
brushes. This kind of motor is preferred 
in space, because brushes wear out fast 
in a vacuum, probably from overheat- 
ing. In a vacuum, radiation is the only 
way to cool. A fan on one end of the 
motor shaft would be useless. 

Nevertheless, to gain the advantages 
of taking a tool off the shelf, NASA 
accepted brushes in its EVA Power 
Tool. Born as a $159 AEG heavy-duty 
cordless electrician's drill, the tool was 
turned over to ILC Space Systems for 
conversion to space use. It runs for- 
ward and reverse at two speeds and has 
a clutch that can be set to release at four 
different torque settings. Rechargea- 
ble nicads in the handle drive the 7.2- 
volt motor. ILC replaced the chuck 
with a %-inch drive, and changed the 
reduction gear to lower the speed. It 
covered the glass-filled Lexan plastic 
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housing with aluminized tape to shield 
it from flames and to keep volatiles 
from evaporating and redepositing on 
cold windows, mirrors or lenses. 

The motor had to be vacuumized. All 
lubricants were removed and replaced 
with dry film or fluorinated lubricants 
that won't evaporate as easily. Impreg- 
nating the brushes with a fluorinated oil 
cut down the rapid wear. The tool has 
seen duty on several flights. On the 
first day of the Leasat repair, astronaut 
Fisher bolted an electronic jumper box 
in place with the tool and fitted it with 
torque-set bits — a variation on the Phil- 
lips head — to remove screws. Though 
carrying a 6-inch trash bag. Fisher 
dropped several screws, which were 
later joined by the tool itself in the 
Leasat constellation. 

Every bit lieips 

To keep from losing the tool's bits, 
Bruce McCandless devised a system 
nicknamed the MacTether that re- 
quires an astronaut to insert a tether 
into a bit in order to release it from its 
caddy. After the bit has been placed on 
the tool, removing the tether locks the 
bit in place. Losing a tool or screw 
inside the Shuttle is no problem for the 
astronauts. They just have to look in 
the ventilation intakes. 

Two smaller cordless power screw- 
drivers from AEG and Skil have under- 
gone test but have not been flight 
qualified. The biggest power tool, 
called the Module Servicing Tool, took 
part in the rescue of Solar Max, a 
standardized spacecraft which plugs in 
different modules for varying missions. 
The tool, which looks like a stubby 50- 
caliber machine gun, helps change a 
module by clamping onto it and backing 
out a jackscrew that pulls it loose from 
all its connectors. Reversing the proce- 
dure installs a replacement. 

As engineers look ahead to space 
stations that will stay in orbit for de- 
cades, they see a much gi'eater need for 
repair. They are looking at more exotic 
tools and many more battery-powered 
tools to reduce work time, effort and 
fatigue. Some power tools, such as 
welders, will have to draw on space- 
station power. Weight-saving compos- 
ites will make up a greater proportion 
of the space station than of today's 
spacecraft. Means will have to be found 
to form, bond and cure prepared com- 
posite patches. Planners are thinking 
about including a repair shop aboard 
the station and building a more elabo- 
rate work station than the present one 
for the end of a manipulator arm. 

One power tool that deserves deep 
thought is a street sweeper. Debris 
from construction, repair, launches and 
visits from supply ships could soon 
make the station look like a moth- 
surrounded porch light. VM 
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A Cathedralite homeowner 
sets standards, not merely 
follows them Dome exteriors 
blend with nature and pro- 
vide spacious interiors that 
lift the soul. The Caltiedraiite 
shell can be assembled in a 
day. complies with all 
uniform building codes, 
offers unmatched quality 
and strength, and is heated 
or cooled tor X to 50% toss 
than a conventional home. 



Mail to: 

CATHEDRALITE DOMES, INC. 
P.O BOX 2490, WHITE CITY. OR 97503 
_ Residential use. " Commercial use. 

Yes, send your catalog/plans book. 
Enclosed is $6.00. 

Name 

Address 



City/State/Zip_ 



. Pf^ 2-86 




" New State-Of-The-Art Vapor Carb^ 

Pat Applied For 
So Efficient We Guarantee: 

Double Your Mileage 
-Or We Will 
Double Your Refund I 

Modet shown is for 4 cyL engines. 
VGs. V8s. need stlghtty larger uniL 

Share in the adventure - the opportunity to vastly increase 
mileage of your car. trucK or RV! For nearly 4 years CRC 
has worked with "outside" inventors. Now. after count- 
less tests and road test miles, we proudly present our own 
"Super Carta!" Many publications running this ad prohibit 
mileage claims, as the numbers border the unbelievable. 
Our Guarantee speaks for itself- You may do much better* 
VAPOR VOLUME LETS SMALL CARB DO BIG CARB JOB 
Impro 70 has its own small metering carta. Fuel, under low 
pressure, enters carta, mixes with pre-heated air. is 
vacuumed through a unique, exhaust-heated tube/baffle 
maze, expands to bone-dry gas. Vapor flows into engine 
UNDER main carb, is controMed by thumb throttle OR foot 
pedal with two-way linkage connector. Optional steam 
injection further boosts MPG and power* Device fits 
easily under hood. Dual system retains emmission con- 
trols. Run on regular carta or vapor, at flip of switch! 

NEW IMPRO 70 MANUAL GUIDES YOU EVERY STEP 
Make your own or have it tauilt. any metal shop. Most parts 
are stock, low-cost Comprehensive Manual is lavishly 
illustrated with photos, drawings . . . detailed "How To" 
instructions, specifications, pa^s list and sources. 
Join our Road Test Team! Order your big Impro 70 
Manual now. at low introductory price, and we'll include 
Free Hi-Mileage Report and Bulletin Service (you gel 
regular Newsletters on case histories, new vapor carb 
products/developments, wholesale purchasing privilege, 
and more!) If not pleased; if you don't believe you can easily 
build your own vapor carta, return everything in 30 days for 
prompt, full refund. Install unit and if you don't at least dou- 
tale MPG. you'll get a doutale refund pronto, with no ques- 
tions asked There's no time limit Order with confidence! 



ore 



CLIP* MAIL COUPON TODAY 



Garb Research Center, Dept. PM-2 

Box 1 , Foyll, OK 74031 ' 19 



I Count me in! Rush postpaid. Impro 70 Manual, everything 
I promised at low intro price under your 2-Way Money 

■ Back Guarantee. I enclose $1 9.95. 

■ VISA/MASTER CARD ORDERS WELCOME 

I No. _ Expi Date 

•Sig. 

! Please Print Clearly 

■ NAME 

; ADDRESS 

I CITY/STATE/ZIP . 

I □ Send more infa I enclose $1.00 (refundable) 




Step up to DC whh a 
Lincoln AC/DC Arc Welder 

Big brother to the Lincoln AC-225-S. It's the ideal welding tool for do-it-yourself 
fabricating, maintenance, farm repair and construction, piping, andhardsurfacing. 

And, it's great where DC works best: where high quality is required, for all- 
position welding, and sheet metal welding where a smooth arc is essential. Plus, it's 
ideal with stainless, low-hydrogen, non-ferrous, and many other electrodes. 

The Lincoln AC / DC gives you a choice of DC or AC and runs on single phase 
230-volt power. Standard features include input plug and receptacle, electrode holder, 
work clamp, and cables. 



LIIMCOLIM 

ELECTRIC 



The power in welding since 1895. 



Ask for a FREE Weldor's Guide complete with illustrated 
instructions and tips for better AC / DC welding. 
For your copy, write: The Lincoln Electric Company, 
Cleveland, Ohio 44117. 





The Garden Way Reel Mower cuts 
grass cleanly with scissor-action, leaving a 
smooth, green, healthy appearance. 
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Re-Discover the Reel! 

...for lawn quality and beauty far better than 
even the best rotary mower! 

J 

Now firom Garden Way- TST" 

makere of the famous TROY-BILT / )' 
Tiller — a professional 
quality, self-propelled 
Reel Mower that's 
pierfect for home- 
owners who want 
a superior qual- 
ity lawn! 

Send today for FREE 
details and Introductory Savings 




Rotary mowers cut with "Whipping" 
action, which tends to rip and tear grass, 
causing tips of grass to become jagged and 
brown. 



Garden Way Mfg. Co., Dept. A253A^ 

102nd St and 9th Ave., Troy, NY 12180 

□ YES! Please send me complete details 
on the Garden Way Reel Mower, including 
prices and special limited-time savings. 

Name 



Acidress_ 
City 



Slatc_ 



COLOSSAL COMPUTERS 

(Coiitiiiiied frotii page IPS) 

residents of the beleaguered communi- 
ty thought they had wandered into the 
Twilight Zone. 

■ Recently, the Lotus Development 
Corp. revealed that its widely used 
Symphony 1.1 software program had a 
serious flaw that could cause users to 
lose large amounts of data. Lotus De- 
velopment spokesman Ron Scott said 
the company was "not certain how the 
glitch slipped in, but the important 
thing was to get the glitch-destroying 
disk to its customers." 

Lotus became aware of the Sympho- 
ny problem after users — primarily 
managers of large corporations — com- 
plained that some data disappeared 
when they performed common tasks on 
the program's spreadsheet, a type of 
electronic ledger. 

Computer coup specter 

One must wonder, with so many 
possibilities of hitches in computer op- 
erations, is a Forbin-like nightmare 
possible? On this issue, computer pro- 
fessionals stand divided on both sides of 
the fence. 

This year, the world's fastest and 
most sophisticated computer, the Cray- 
2, was installed at NASA's Ames Re- 
search Center. The Cray-2 is the first 
building block in the creation of NA- 
SA's new supersystem, a combination 
of large, advanced components, to be 
used in aircraft design, flight research, 
chemistry, weather prediction and ge- 
netic engineering. 

Cray hardware, with its pluggable 
modules and supercooled elements, 
may also be called upon to operate the 
Strategic Defense Initiative, called 
Star Wars. Both systems need super- 
computers to run them. Both have po- 
tential "runaway computer" problems. 

Forbin's Colossus was also called 
upon to operate American defense sys- 
tems. Possibly, someone at the Defense 
Department saw the Forbin project 
film early because, last year, a spokes- 
man said the department would try to 
keep Soviet-bloc students and scholars 
from virtually all the supercomputers 
and supercomputing consortiums in the 
United States. 

Others among the academic commu- 
nity see the threat of runaway comput- 
er glitches and inadequacies as a more 
valid problem than thwarting Soviet 
access to American technology. 

"Bugs in the systems — hardware or 
software — are always possible," says 
Carl Schmidt, professor of psychology 
at Rutgers. "You never know what 
form they will take." 

Schmidt says software bugs could 
range from the general garden variety 
of lost information to serious errors in 
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ONETIMr 

super-light spackling 
won't shrink 
or crack... 




Ordinary heavy spackling sags, 
shrinks, cracks, never looks right. 
Sanding almost always needed. 
A waste of time and money. 



OiiETIME super-light spackling 
lets you apply in seconds, paint in 
minutes. You get a clean, smooth 
job even on large holes. Guaran- 
teed not to crack. Little or no 
sanding. You'll be super-delighted 
with super-light onETIMEl 



the programs. These, he says, could cause anything from 
down time to a "totally unexpected" occurrence. "I person- 
ally wouldn't want to say what would happen if our defense 
system relied upon a supercomputer," says Schmidt. 

Steve Braun, a spokesman for the University of Roches- 
ter's Artificial Intelligence Consortium (a funded group of 
eight universities) offered this insight, "The concerns here 
are not whether the computer will run wild, but how to test 
the program that will run the Strategic Defense Initiative. 

"The only way we will know how the system will perform 
is to test it under actual battle conditions. No amount of 
simulation will substitute for actual use of the program and 
hardware." 

Perhaps the final word comes from Zellman Warhaft, 
professor of mechanical and aerospace engineering at 
Cornell University: 

"Knowing what computers do and how they act, it would 
be suicidal to assume that they could be used to operate our 
defenses. First, the program to run such a system would 
consist of a minimum of 10 miUion error-free lines. For a 
human being to write such a program is, of course, unlikely. 
The amount of hardware on the ground and the amount of 
hardware that would have to be orbited is stupendous." 

What computer could control 1600 laser stations to 
monitor and destroy all of the ICBMs that would be 
launched in an actual nuclear attack? Warhaft says there is 
no such computer. He echoes colleagues who say the 
system can be tested only "under battle conditions." 

"If the computer ran the system at 99 percent efficiency. 
That single 1 percent of error would result in the equivalent 
of 700 Hiroshimas," Warhaft says. "We would have a 
holocaust of global proportions. Cities such as New York 
would be wiped off the face of the Earth. 

"I'm sure you've watched Shuttle launches. How many 
times has the Shuttle reached the point of lift-off when a 
POPULAR MECHANICS • FEBRUARY 1986 



computer error shuts down the system? This is the same 
type of machine that would run the SDI. 

"I personally would not dismiss any scenario — even one 
as fictional as that depicted in the movie ('Forbin') — there is 
no way to tell," Warhaft says. "It is as simple as that." 

Tokyo University computer scientist Yoshio Akama told 
a gathering at Japan's recent Expo '85 that the threat of a 
runaway computer "is very real, but it is not something we 
cannot defend ourselves against." 

Akama says that two Japanese supercomputers current- 
ly being used in high-energy physics experiments are 
designed with fail-safe systems similar to the design of the 
parallel computer software itself. The parallel computer 
works by having three or more small computers calculate 
parts of a problem at once, dumping their answers in a 
billionth of a second onto a central processor. That is one of 
the methods of making simple computers into fast-thinking 
supercomputers. To prevent runaway computing, a second- 
ary system is set up simply to monitor the flow of informa- 
tion from computer to computer in the main system. If any 
of the individual computers send out information that they 
aren't supposed to send, the secondary system shuts down 
the main system. A diagnosis is then performed. The entire 
process takes less than 10 seconds, from discovery of a 
glitch to resetting the system back to normal, to restarting 
it. If the system can't be reset back to normal, human 
programmers are notified and must do the repair work. 

"We have created the computer mind," Akama notes. 
"We are the gods over these intelligences. We have the 
power to make them greater. We have the power to bring 
them to a halt." 

With that sort of hope in mind, the Defense Department, 
NASA and other users of supercomputers are moving 
ahead with development of ever-increasing machine intelli- 
gence, m 



...and Red Devil 
gives you 
$1.00 back! 



With OriETIME, Red Devil not only 
gives you a super product— you 
get a super deal, too. Buy any 
size OMETIME spackling, then 
send your cash register tape and 
the label from lid of package 
along with the coupon below. Red 
Devil will send you a $1 rebate. 
Happy spackling! 




JtedOevil ^ 

ONETIMC 

spackling 



TO uSe 



SI REBATE 



Enclost cash register tape and the latxl from lid of package from your purchase 
of OMETIME super-light spackling from any hardware, home center or decorating 
store. You will receive a rebate of SI directly from Red Devil. 



. Stale . 



./ip_ 



Mail to: Red Devil Inc. 
P.O. Box 5058 
Tecate, CA 92080 

Allow 4 6 weeks lor rebate 

Limit 4 (XT family /addre^s. Offer expires December 31 1986 



RedDenI 
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SWINGING CRADLE 

EASY TO MAKE WITH 

Full-Size Plan 

Authentic spindle design 
straight out ot Colonial 
America Plans show alter- 
nate construction with 
panel sides Perfect for 
baby or use tor magazines. 
Size 20" X 39" X 30" high. 
Order plan *166 $9.00 

CATALOG ' 

180 ditf , full-size prof, 
furniture plan* — $2.00 

(catalog free witti order) 

FURNITURE DESIGNS, Dept. PS-26 

1425 Sherman Ava., Evanston. III. 60201 




REPLACEMENT 
PARTS 

• WINDOWS 
• PATIO DOORS •CLOSET DOORS 
• DRAWERS "STORM DOORS 



WOOD SNAP-IN WINDOW GRILLES 

Part lcler)tlficatlon 
CAT. $2 refundable 
With First Purchase 

/ 1921 Blaine Dr. Hagerstown, r\/ld. 217 40 



^^^^^^ 



301-797-2510 




shown w/accggsorles 



•»250 h U? 
i cc 'rHECISIOII TOOLS 
•KUCHIIIKRV 

CATALOG- S2 i OVER ?.^Q Pt;.S 

cmmu T§»ise0. 

2100-0 SELM DC. 

sminormi), oh U5505 
(513)322-8562 



FREE! How to Offer Your 
Invention for Sale 



Got a great invention you'd like to sell'' Send for a 
FtlEE copy of our fact filled booklet tells how to offer 
your invention for sale No cost No obligation 
Send your name and address to Kessler 
Sales Corp , Dept. D-72, Fremont, OH 43420 
TOLL FREE 1 800/537- 11 33. Ext. D-510 
In OH 1-419/332-6496. 




BE AN EXPERT IN 

CARPET LAYING 



CADKT LAYERS EARN $150 PER DAY AND UP. d.mond. Thouxindi 
of Rrmi ar« looking for carpat crofHm*n. W« train you in tporo timo at 
ho4t>« for big payinq oA-w«atti«r, doon fotcinating work. Mony of my itu- 
donti moko oiitro monoy doing corpot torvlco went in thoif noigtiborliood 
wfiil* laoming. You 9«t voluobl* carpet tooli and oquipmont wrifi your 



WRITE TODAY FOR FREE INFORMATION! 

Capet Crofts hst. mS-J Ave Acaso Camarillo. Ca 93010 



Portable Steam Cleaner 

steam in 60 seconds 

CLEAN: 

Engines, Air RKert, Lawn Motwwt. 

3-yr. guarantee on fire t>ox, coils. Uses liq- 
uid soap, propane fired. Wt 120 lbs. Auxil. 
pump required on low water pressure. 
WCDCO MFQ. INC., Oopt M-16 
P.O. Box D, 940 Wast Broadway, 
Jackson, Wyoming 83001 
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TO ALASKA AND BACK 

(Continued from page 102) 

a Mazda RX-7. The event's only mis- 
hap? One thoroughly crunched Saab. 

Twelve months later for the 1985 
edition, 27 vehicles sallied forth from 
Bellevue, Washington, just north of 
Seattle, for the first 2500-mile leg to 
Anchorage (like going all the way from 
Montreal to Venezuela for that flying 
crow). PM intercepted the Alcan in 
Anchorage and rode to the finish in 
Courtenay, Vancouver Island, just 
north of Victoria. 

The opening salvo 

The first half was broken up into four 
legs of 541 miles (from Bellevue to 
Quesnel, B.C.), 621 miles (from Ques- 
nel to Fort Nelson, B.C.), 993 miles 
(from Fort Nelson to Dawson City, 
Yukon Territory), and 504 miles (Daw- 
son City to Anchorage). 

Ralliers competed on Hines's time/ 
speed/distance sections — most using 
sophisticated TerraTrip computers to 
keep a split-second tab on the odome- 
ter — and then bombed along the dusty 
tote roads leading north to pre-ar- 
ranged overnight stops, with an option- 
al nonscoring dash to the Arctic circle 
and back, a little sidetrip covering al- 
most 550 miles. 

This extracurricular exercise was not 
without a bit of unexpected excitement. 
Paterson, last year's winner, drove his 
Mazda off the snow- and mud-slicked 
highway, ditching the vehicle on its side 
in the tundra. Doug Kopp and Charlie 
Martin, in the 4-wheel-drive Rolls, 
gamboled to the rescue with a set of bag 
jacks and righted the hapless Mazda to 
drive again. Throughout the Alcan's 
early stages, wherever the Rolls 4x4 
stopped, the pair would be surrounded 
by gawkers, and Kopp would patiently 
recite the Rolls' hybrid lineage: "She's a 
'69 Rolls-Royce Silver Shadow with a 
500-cu.-in. Caddy engine. The Jeep 
chassis with transfer case was fastened 
to the Rolls' unibody and she's got a 
Ford pickup rear end." 

Kopp and Martin spent months pre- 
paring this rather eccentric piece of 
machinery. Other ralliers spent equal 
care, if not equal time, getting their 
own cars ready for the Alcan. Rows of 
high-intensity Marchal driving lights 
were standard equipment on most vehi- 
cles, and proved their worth on the 
murky, moonless nights. Fanatics fit- 
ted wire rock-stoppers to their 
grillework or around their headUghts. 
True initiates bolted padded crash 
cages into their interiors and festooned 
their exteriors with decals. Spare parts 
usually included an assortment of belts, 
a pair of tires, brake pads, filters and 
various fluids. The human element 
maintained its competitive edge with 



coffee, apples and granola bars. The 
planning paid off as the Alcan headed 
north. 

Blown tires, depleted fuel reserves, 
rocks jamming in engine parts and close 
encounters with mother nature were 
the norm throughout this madcap jaunt 
to the 49th state, including a harrowing 
passage over snow and ice on the Top of 
the World Highway from Dawson City 
to Anchorage. The narrow road and 
frequent 4000-foot drop-offs served as 
nature's No Doz. As rallier John Fouse 
observed, "If you drop off the edge, 
you'll starve to death before you hit 
bottom." 

Reigning national pro rally and One 
Lap of America champ John Buffiim, 
driving the spanking new Audi 5000 
Quattro with ace navigators Tom Grim- 
shaw and Paul Choinierie, led the rally 
at Anchorage with a low-point score of 
27. To the almost universal astonish- 
ment of ralliers and local press. New 
Jersey's Al Schmit and co-driver Bill 
Todd remained a scant two points out of 
first in their '73 Bug. 

"You just can't make any mistakes," 
Schmit, a passenger service represen- 
tative for Pan American Airways, ex- 
plained following the 2-day Anchorage 
layover. "One tiny error in navigation, 
car preparation or driving and you're 
completely sunk." 

Indeed, consistency rewarded the 
competitors in the top four at the half- 
way mark: Only eight seconds separat- 
ed Buffiim, Schmit, brothers Lee and 
Rod Sorenson of Sacremento, Califor- 
nia, in their beautifiilly prepared Mazda 
RX-7, and Gene Henderson and Mike 
Van Loo of Pinckney, Michigan, in a 
new Subaru XT coupe. 

The Kopp/Martin amalgamation 
rolled into the Anchorage halfway point 
in seventh place, respectable by the 
world and national standards taking 
shape in the upper ranks. 

Derrlng-do on the Denall 

Schmit's observations turned pro- 
phetic on the return leg out of Anchor- 
age, a 1200-mile all-night, all-day run to 
Watson Lake, Yukon 'Territory (the 
same distance a crow might cover from, 
say, Berlin to Madrid). 

As the fleet rumbled east along the 
DenaU Highway heading for the Yukon 
border, Schmit blew an oil line and John 
Buffum captured the Class Act award 
for his efforts in getting the little bug 
going again — scurrying around in his T- 
shirt in the bitter chill, up to his elbows 
in ValvoUne. Continuing oil-line prob- 
lems and a cracked belt pulley on their 
retrofitted 2-liter powerplant eventual- 
ly lowered the Schmit/Todd entry to an 
ignominious DNF. 

Buffiim's exploit on the Denali High- 
way was only one sample of the kind of 
anecdotes ralliers would collect en 
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route, embellish to taste and pass 
along. Consider the Denah Highway 
itself: cold, forbidding, surrounded by 
jagged snow-swept peaks. A mere 24 
hours after the rdly passed through, a 
snow squall hit, rendering it impassable 
'til spring. 

And what about rallier Ken Maytag's 
appeal to the heavens for new brakes? 
When the Carpenteria, California, na- 
tive rolled into Dawson City, and very 
nearly rolled right back out, he remem- 
bered what his mother always told him. 
When you're in trouble, contact the 
nearest Episcopalian minister. Maytag 
found the Deacon of Dawson City's St. 
Paul's Anglican Church, who inter- 
vened with a Royal Canadian Mounted 
Police mechanic named Ernie, who in 
turn fixed Maytag's brakes. It pays to 
have connections. 

Missed it by that much 

Shortly after we left Buftum and 
Schmit puzzling out the VWs oil hem- 
orrhage. Popular mechanics' faith- 
ful correspondent had a brush with 
catastrophe. There I was, riding 
through the Alaskan night in the back 
seat of the Rolls while Charlie Martin 
and Doug Kopp articulated their joint 
philosophy of life. Charlie was nearing a 
verbal crescendo when a she-moose 
bounded out of the left-hand ditch to 
cross the road, a single glowing eyeball 
towering over four massive legs. Char- 
lie did his best to avoid a collision, but 
the Rolls clipped the creature in the 
kneecaps. Happily, she escaped into 
the forest without serious injury. 
Somehow, every segment of the Alcan 
5000 produced its share of near misses. 

After a well-earned overnight rest at 
Watson Lake, the Alcan 5000 moved 
south along the Cassiar Highway 
through British Columbia. We wound 
up in Prince Rupert after this all-day 
599-mUe run, and boarded the ferry for 
the 19-hour trip to Vancouver Island 
via the Inside Passage. 

With Schmit out of the running, Buf- 
fiim clung to first place if you counted 
the option granted each entry to throw 
out their worst score. (Buffum's 
throwout came early in the second half, 
when he was faced vdth the choice of 
picking up a 15 point penalty on his 
regularity or running into a school bus.) 
The slightest mistake on the 197-mile 
timed section down the spine of Van- 
couver Island could plunge the champ 
down in the standings and would ele- 
vate the incredibly consistent Sorenson 
brothers in their RX-7 and the Hender- 
sonA^an Loo team in their factory Su- 
baru. Schmit's involuntary departure 
also breathed life into the Czechoslava- 
kian Skoda driven by native Vancouver 
Islanders Derek Steel and Blake 
McGuffie. Rumbling sedately along in 
fifth place just 14 points back were 
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Kopp and Martin in the Rolls. As the 
indefatigable Martin put it when the 
ferry stopped in Port Hardy, "We're 
knocking on Skoda's door." 

The Skoda was slightly more consis- 
tent than the Rolls on home turf, 
though, and the Steele/McGuffie team 
maintained its 12-point edge over Mar- 
tin and Kopp. Strong showings by the 
Sorenson and Henderson teams 
couldn't unseat Buffum, and the cham- 
pion rallier added the Alcan 5000 to an 
already impressive win list. 

How did Buffiim do it? PM had a 
chance to ride with the Buffum/Grim- 
shaw/Choinierie team during one sec- 
tion between Whitehorse and Watson 
Lake. There's no questioning Buffum's 
knack for wrapping automobiles neatly 
around the curves, assisted no doubt by 
the Quattro's road-handling quaUties. 
But there was a lot of teamwork in the 
winning vehicle. Tom Grimshaw would 
predetermine the time the Audi should 
hit precise points on the course, forego- 
ing the more sophisticated TerraTrip 
computer for a simple LED odometer 
and split timer. Armed with the knowl- 
edge of precisely when the car should 
be at specified points, Tom would in- 
form John every tenth of a mile how 
many seconds he was ahead of, or 
behind, the average speed. Paul Choin- 
ierie would keep an eye on directions in 
the route book prepared by the rally- 
master and make sure the Quattro re- 
mained on course. Paul would also spot 
control vehicles (occupied by 
rallyworkers who did the scoring) and 
note the exact time and mileage they 
were observed so the team could dou- 
ble-check the rallyworkers final tally. 

"The key," according to Grimshaw, 
"was matching our mileage to the mile- 
age in the course book down to the 
hundredth of a mile. NaiUng that down 
was the whole ball game." 

Ready for the next one 

The rest of the Alcan ralliers will 
have a chance for a rematch in the fall. 
Hines reports that preparations for the 
'86 Alcan 5000 are well under way and 
the event will be staged Sept. 20 to 30. 
Hines plans on running the initial legs 
up Vancouver Island, with a reverse 
trip up the Inside Passage on a British 
Columbia ferry to Prince Rupert before 
proceeding to Alaska. To provide the 
kind of flair the Alcan is fast becoming 
known for, the finish line tape will be at 
Canada's '86 Expo in Vancouver, Brit- 
ish Columbia. 

"It'll be just as tough as it's always 
been," Hines says, "providing adven- 
ture and a proving ground for drivers, 
navigators and automobiles." 

It's ah^ady bigger. From now on, it 
looks like the Alcan 5000 is just going to 
get better. Tell that crow to pack his 
bags. IM 




Now you can weld 
^like the pro's with a wire feed 
■"AutoHus 100 Amp. fan cooled mig 
welder. This electonically advanced 
machine welds Va" steel plus alumi- 
num and stainless using any stan- 
dard 110 Volt outlet You also get fully 
variable wire speed and output anv 
parage controls so you can adjust 
this welding workhorse for even the 
most delicate jobs. 

Through this customer direct offer, 
ttie revolutionary AutoPlus 100 is de- 
livered complete with torch, ground 
cat>le & clamp, face shield, and gas 
regulator valve for only $468!* 

Save valuable time and money, do 
your own welding with the portable 
AutoPlus 100. Compare It to ma- 
chines costing one thousand dollars 
or more & you'll discover the savings 
In this customer 
direct offer! 
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□ Ship my AutoPlus 100 COD. I will pay charges. 

Charge: □ MasterCard* Ci VISA® 
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Signature: 
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Full Size Plans 




The New England Rocker is 26" x 44". The 
parts kit contains foam, vinyl, rings, eyes, 
buttons & tacks. Wood, fabric & fringe not 
included in kit. Easy to build. Tots love it. 
Plan-338— $9.00 Plan & Parts Kit— $15.00 



ARMOR PRODUCTS (516) 462-6228 

Dept. C . Box 44b, E. Northport, NY 11731 




A bi-monthly magazine 
with plans/instructions 
for metal-working projects 
you can build. $18.50 
per year check or charge 
card - call anytime. 
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The Home Shop Machinist, Box 1810-C1 
Traverse City Ml 49685 
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BUILD KIDS 2 SEAT REPLICA CAR - 

Beautifully scaled down! 12v elec, 2-4 mph 
2/5 Scale Step-by-step plans. 
Ford T Model Piclcup; 
'23 Mercedes Racer; WWII Jeep; 
1913 Stutz Bearcat; Bugattl GP; 
191 1 Rolls Royce Silver Ghost; 
Cheap, ea&y& fun to build... 
1 car - S9. 2 cars • $15. all 6 only $25 

KIDMANS BOSTON BUCKBOARD 
(2/3 scale - 1901 Baker Electric) 
12v elec 4-1 2 mph. BEAUTIFUL! 
BLOWS PEOPLES MINDS! 
Practical & good family fun 
Easy & cheap to build 
- junked bits 
Step-byslep plans $1 1.50 
(with Kids cars ■ only $9) 
Box 1 238, MARBLEHEAD Ma 01 945 
KIDMANS.KIOMANS.KIOMANS KIDMANS.KIDMANS. 
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(Continued front puQe 99) 

pounds (18 pounds with built-in 40 char- 
acter-per-second themal printer) and 
offering a brigiit, high-contrast, high- 
resolution display (640 x 400 pixels or 
dots) thanks to its 2-inch-thick gas plas- 
ma (GP) screen. 

Though some viewers might quarrel 
with its neon orange-on-orange look, 
the display is razor sharp and easily 
viewable from any angle — a quantum 
leap beyond today's LCD screens. Un- 
fortunately, there's a trade-off. The 
power-hungry GP screen precludes 
battery-driven operation, at least on 
Ericsson's unit (GRID Systems claims 
an hour of battery life for its plasma- 
screened GRiDCase 3). Not to worry 
though, argues Ericsson: Most portable 
users don't really require battery oper- 
ation anyway, and would gladly prefer 
a screen that's easy on the eyes to 
occasional battery use. 

Like the K2000, Ericsson's Portable 
PC will mn virtually all off-the-shelf 
programs written for the IBM PC. 
Unlike the K2000, though, Ericsson has 
opted not to use 3'/a-inch disks, even 
though the smaller microfloppy drives 
are more ragged, consume less power, 
have twice the storage of S'/i-inch 
drives and use easily pocketable hard- 
shell disks. 

Until 3 '/2-inch drives become the 
standard, Ericsson says it will stay 
with regular 5'/i-inch disk drives for the 
convenience of software exchangeabil- 
ity. The company supplements its sin- 
gle on-board 360K drive with an option- 
al Ergo-Disk electronic disk drive that 
uses some of the computer's RAM for 
temporary (power on) data storage. 
For more data capacity, Ericsson plans 
to offer a battery-powered backup for 
the Ergo-Disk RAM drive, or to incor- 
porate a hard-disk drive in the unit — 
possibly by the time you read this. 

The Ericsson Portable PC features a 
detachable keyboard that more closely 
resembles IBM's configuration than 
Kaypro does. Moreover, Ericsson 
transposes some of the more problem- 
atically placed keys on the IBM's board, 
and shifts the function keys from the 
left side to the top. Keyboard action is 
fast and positive. Price for the base 
model is $2995. The Ergo-Disk adds 
256K for $800; an outboard disk drive is 
$450. On the way for $300 is a 300/1200- 
baud acoustic coupler modem — like the 
GP display, another instance of Erics- 
son traveling its own design path. The 
company contends this outboard will be 
more usable on the road than the direct- 
connect modem most portables favor. 

Morrow Pivot ll/Zenfth Z-1 71 

If Kaypro is selling a Porsche and 
Ericsson a Mercedes, then Morrow's 
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new Pivot II portable is a Trans Am, 
born in the U.S.A. and with a no- 
nonsense way about it. The same ma- 
chine, with a slightly different display, 
is also sold by TV giant Zenith as its 
Model Z-171. 

This miniature IBM PC is a straight- 
forward machine that offers utility 
without aspiring to major break- 
throughs, or deviating from current 
standards. The 14-pound computing 
unit is aimed at desktop rather than 
laptop use, and has a rather odd lunch- 
pail-like shape and Darth Vader-like 
matte black surface. 

Inside, the Pivot II provides two 
built-in 360K S'/j-inch disk drives, and a 

10 by 5-inch LCD which, thanks to 
being backlighted by an electrolumi- 
nescent panel, is far more readable than 
a standard LCD. Accordingly, the Piv- 
ot II gets a modest but usable three 
hours of battery Ufe on a charge. 

Like the K2000, the Pivot II uses a 
smaller keyboard than the IBM PC and 
asks some keys to perform double duty. 
Keyboard feel is reasonably good. Un- 
like the Kaypro's keyboard, however, 
the Pivot's isn't detachable. 

The Pivot IPs price is $2700 for the 
256K-RAM version with two disk 
drives, onboard 300/1200-baud modem, 
built-in NiCad rechargeable battery, 
and a video-outboard that permits the 
computer unit to hook up to an external 
RGB or composite monitor. An up- 
grade to 640K of RAM is available for 
another $800. 

Conclusion 

Which of these machines should you 
choose? If you need the highest possible 
quality display and don't absolutely re- 
quire battery operation, the Ericsson 
with its gas-plasma screen would be a 
sensible choice. But, pricewise, the ma- 
chine exacts a hefty premium for its 
lighter weight compared to full-fea- 
tured IBM PC-compatible transporta- 
bles such as the Compaq. 

Where carrying ease is paramount 
and you're willing to sacrifice display 
legibility for longer battery life, the 
Kaypro 2000 should prove to be a highly 
useful machine — provided you aren't 
daunted by the process of having to 
transfer data or programs from one 
type of disk drive to another. 

For the portable fancier who wants a 
full-function portable that offers ready 
software compatibility, the advantage 
of two built-in disk drives, a more 
viewable screen than typical of LCDs 
and battery life sufficient for at least a 
mid-range airline hop. Morrow's Pivot 

11 and Zenith's Z-171 may well have the 
superior all-around answer in today's 
portable market. IM 
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TROUBLESHOOTING 





CONTROL SYSTEIVIS 




Computer engine control systems regulate automatic transmission, emissions controls plus 
Ignition and fuel requirements based on Inputs from engine and accessory-mounted sensors. 



BY PAUL STENQUIST 



trols, from the Delco elect roiiic.-* divi- 

sion, are amonp; the most advanced in 

very time your hite-model GM the industry. Introduced in 1981, the 

car start.^ immediately, idles GM system gathers information from a 

smoothly or accelerates without variety of sensors (see drawing above), 

a hitch, thank its microprocessor com- Then the computer, or electronic con- 

puter. GM's computerized engine con- trol module (ECM), located under the 
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j dash analyzes the information and reg- 
I ulates various important engine func- 
i tions. These may include fuel mixture, 
spark timing, exhaust gas recirculation 
(EGR), canister purge, torque convert- 
er clutch application, idle speed and air 
iiyection. 

The sensors that give the ECM the 
information it needs can include devices 
that measure manifold absolute pres- 
sure or barometric and manifold pres- 
sure, throttle position, engine speed 
and crank position, engine knock and 
engine coolant temperature. 

All of the systems have built-in diag- 
nostic capability. When a problem oc- 
curs, the computer sets a trouble code. 
This code is stored in memory and 
narrows down the system fault to one 
area. On the systems produced since 
late 1980, initial troubleshooting proce- 
dures are quite simple. In the following 
sections, we'll explain how to check the 
computer system. This doesn't apply to 
those 1980 systems called C-4 or to 
earlier computer systems used on some 
GM cars sold in California. 

A particularly advanced version of 
the computerized engine control sys- 
tem is used on the Cadillac 4.1-liter 
engine. In addition to far more exten- 
sive diagnostics, the Caddy electronics 
provide a dashboard video panel dis- 
play of trouble codes. To troubleshoot 
the Cadillac version, you'll need a fac- 
tory service manual. 

Diagnostic overview 

C3 diagnosis is necessary any time 
the CHECK ENGINE or SERVICE ENGINE 
SOON light, located on the dash, re- 
mains on or comes on after the vehicle 
has started. (W e'U refer to both of these 
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1 Trouble codes In memoiy can be read by 
grounding terminal In ALCL connector. 



as the CHECK engine light.) Illumina- 
tion of the light means the ECM has set 
a trouble code in memory. 

In some cases, the light may flick on 
briefly due to temporary glitches 
caused by severe outside electronic in- 
terference. If you're not experiencing 
driveability problems, ignore sporadic 
momentary flickers of the hght. But 
make sure you check out the computer 
system immediately if the light remains 
on for more than a second or two, or if 
driveability problems persist. 

We have to stress that a driveability 
problem, such as hesitation, misfire, 
poor fuel economy or any other engine 
performance fault, is reason to check 
the computer system. The diagnostic 
light doesn't have to be illuminated. 

GM divides C3 diagnosis into three 
basic steps. In step one, the technician 
finds out if the on-vehicle diagnostics 
are working by performing the diagnos- 
tic circuit check. If the diagnostics 
aren't working, this directs him to a 
procedure for correcting the system. 

Step two involves the reading of 
trouble codes. If the system has stored 
a code, a specific procedure must be 
followed to find the problem. 



SENSORS AND FUNCTIONS 



OPERATING CONDITIONS 
SENSED* 

A C ON or OFF 

Engine Coolant Temperature 
Engine Crank Signal 
Exhaust Oxygen (O2) 
Distributor Reference 

• Crankshaft Position 

• Engine Speed (rpm) 
Manifold Absolute 

Pressure (MAP) 

Park Neutral Switch 
P N Position 
System Voltage 

Throttle Position (TPS) 
Transmission Gear Position 
Vehicle Speed (VSS) 
Fuel Pump Voltage 
Power Steering Pressure 
Mass Air Flow (MAF) 
Manifold Air Temperature (MAT) 
EGR Vacuum 
Engine Knock (ESC) 
Barometric Pressure (BARO) 
Differential Pressure (Vac.) 



ELECTRONIC 
CONTROL 
MODULE - 
(ECM) 



SYSTEMS 
CONTROLLED* 

Air Management 

Canister Purge 

Exhaust Gas Recirc. (EGR) 

Electronic Spark Timing (EST) 

Fuel Control 

Idle Air Control (lAC) 

Transmission Converter 

Clutch (TCC) or Shift Light 

Electric Fuel Pump 

Air Conditioning 

Engine Cooling Fan 

Diagnostics 

• CHECK ENGINE Light 

• Diagnostic Test 
Terminal (ALCL) 

• Data Output (ALCL) 
Electronic Spark Control (ESC) 
Idle Speed (ISC, ILC. ISS) 
Early Fuel Evaporation (EFE) 



*Not all systems used on all engines. 
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(1981 ONLY) 



If no trouble code is stored but a 
driveability problem persists, step 
three, known as the "System Perfor- 
mance Check" for carbiu-eted cars or 
the "Field Service Mode" for fuel-in- 
jected cars, determines if the computer 
is in control of the fuel system. 

Diagnostic circuit check 

The diagnostic circuit check lets you 
know if the CHECK ENGINE light is 
working and if the ECM is in good 
shape and capable of recognizing a 
fault. If the car passes both of the above 
tests, the check will let you know if any 
trouble codes are stored. Armed with 
this information, the right trouble- 
shooting charts and some ordinary 
tools, you can then find and fix the 
offending part. When working on C3 or 
any other electronic system, make sure 
the ignition is turned off. 

You'll find the troubleshooting 
charts — one for each trouble code — in 
your vehicle service manual. If you 
don't have the manufacturer's service 
manual for your car and it's at least a 
year old, use one of the professional 
editions of the general service manuals. 

Before beginning the diagnostic cir- 
cuit check, securely block the driving 
wheels and apply the parking brake. 
Then turn the key to ON without start- 
ing the engine to see if the CHECK 
ENGINE light switches on. If it doesn't, 
refer to the shop manual chart that 
covers troubleshooting of the light. 

If the light switches on, ground the 
test terminal of the diagnostic connec- 
tor, which you'll find under the dash- 
board. On all except the earliest C3 
systems, this connector has two rows of 
six terminals each (see Fig. 1). To 
ground the test terminal, the last two 
terminals of the first row are joined 
with a short jumper wire. 

Grounding the test terminal should 
cause the hght to turn off, then flash on, 
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turn off, and flash twice in succession. 
This — one flash followed by two — is 
Code 12, and it confirms that the diag- 
nostic system is working. 

If the diagnostic system has identi- 
fied a trouble area, another code will 
follow Code 12. The codes are read by 
counting how many times the light 
flashes. For example, four flashes fol- 
lowed by a pause then five flashes, 
indicates a Code 45. The Trouble Code 
Identification chart shows that Code 45 
indicates exhaust fumes are fuel rich. 

If other codes are present, they will 
be identified in the same way. Record 
all codes other than the Code 12. 

Carbureted engines 

After recording all trouble codes, 
clear the memory by turning off the 
ignition and remove the ECM fuse from 
the fuse block for at least 10 seconds. 
Reinstall the fuse, remove the test 
ground and start the engine. Drive the 
car for at least 10 minutes. 

When you return home, turn off the 
engine, turn the key to on and recon- 
nect the test terminal to ground. If 
previously noted trouble codes reap- 
pear, the designated troubleshooting 
chart must be used to track down the 
offending component. If the codes you 
wrote down earUer don't reappear, 
they are intermittent problems. To 
handle these problems, see the section 
of this article headlined "Intermittent 
Problems — Carbureted . " 

Fuel-Injected engines 

If trouble codes were revealed in the 
diagnostic circuit check, follow the pro- 
cedure on the applicable troubleshoot- 
ing chart in the service manual. If more 
I than one code is stored, begin with the 
lowest code numerically. 

Troubleshooting charts 

A few special tools are needed to 
track down the cause of any particular 
hard failure trouble code. Because the 
diagnosis of some circuits requires ac- 
curate low-voltage readings and be- 
cause some circuits have a very high 
resistance in the ECM a digital voltme- 
ter with a 10-megohm input impedance 
is needed. An ohmmeter is also needed. 
Other tools that might be required 
include a conventional unpowered test 
light, hand vacuum pump, tachometer 
and dwell meter (shown on page 152). 

The troubleshooting charts in the GM 
manuals are arranged in "trees." After 
completing one step in the procedure, 
you simply follow the branching lines of 
the troubleshooting chart. 

Most troubleshooting trees are ar- 



ranged to eliminate all other possibili- 
ties before condemning the ECM. The 
ECM is a high-priced item, and you 
must be absolutely certain everything 
else is okay before replacing it. 

Field service mode — fuel 
Injected 

If no trouble codes were recorded in 
the computer memory of a fuel-iiyected 
engine, enter the Field Service Mode 
by running the engine with the diagnos- 
tic terminal grounded (as it was for the 
Diagnostic Circuit Check). The engine 
should be at normal operating tempera- 
ture, and you should run it at 1200 to 
1600 rpm for one minute. 

Note the CHECK ENGINE light. If it 
flashes at a rate of one flash per second, 
the fuel system is operating normally. 
If driveability problems persist, the 
problem is in another of the engine's 
systems and normal troubleshooting 
procedures should be applied. 

If the CHECK ENGINE light flashes 2.5 
times per second, the engine is in open 
loop mode (no computer control), and 
the troubleshooting chart for a Code 13 



must be consulted. If the light is off all 
or most of the time, a lean exhaust 
condition is present. Go to the Code 44 
chart. If the light is on all or most of the 
time, the exhaust gases are rich and the 
Code 45 chart must be used. 

If you get a normal response in Field 
Service Mode (one flash per second), 
drive the vehicle at any steady speed, 
with the engine running in the Field 
Service Mode, to see if results are the 
same. This can help in diagnosing prob- 
lems where the fuel-injection system 
intermittently goes into a lean or rich 
condition. After the Field Service Mode 
checks have been completed, clear the 
trouble codes by removing the ECM 
fuse, reenter the Field Service Mode by 
running the engine with the diagnostic 
terminal grounded and confirm closed- 
loop operation as above. Upon exiting 
the Field Service Mode, the engine 
should operate without the CHECK EN- 
GINE light coming on. 

System performance 
check — carbureted 

If no trouble codes are recorded on a 



TROUBLE CODE IDENTIFICATION 

The "CHECK ENGINE " light will only be "ON" if the malfunction exists under the conditions 
listed beiaw. It takes up to five seconds minimum for the light to come on when a problem occurs. 
If the malfunction clears, the light will go out and a trouble code will be set in the ECM, Code 1 2 
does not store in memory. If the light comes on intermittently, but no code is stored, perform a 
regular diagnostic routine. Any codes stored will be erased if no problem reoccurs within 50 
engine starts. A specific engine may not use all available codes. 



The trouble codes indicate problems as follows: 



TROUBLE CODE 12 

No distributor reference pulses 
to the ECM This code Is not 
stored in memory and will 
only flash while the fault is 
present. Normal code with 
ignition on. engine not 
running. 

TROUBLE CODE 13 

Oxygen Sensor Circuit— The 
engine must run up to four 
minutes at part throttle, under 
road load, tjefore this code 
will set. 

TROUBLE CODE 14 

Shorted coolant sensor 
circuit— The engine must run 
two minutes t>efore this code 
will set 

TROUBLE CODE IS 

Open coolant sensor circuit — 
The engine must run five 
minutes before this code 
will set. 

TROUBLE CODE 21 

Throttle Position Sensor (TPS) 
circuit voltage high (open 
circuit or misadjusted TPS) The 
engine must run 10 seconds, 
at specified curb idle speed, 
tjefore this code will set. 

TROUBLE CODE 22 

Thronle Position Sensor (TPS) 
circuit voltage low (grounded 



circuit or misadjusted TPS). 
Engine must run 20 seconds at 
specified curb idle speed to 
set code 

TROUBLE CODE 23 

MIC solenoid circuit open or 
grounded. 

TROUBLE CODE 24 

Vehicle speed sensor (VSS) 
circuit— The vehicle must 
operate up to two minutes, at 
road speed, tjefore this code 
will set. 

TROUBLE CODE 32 

Barometric pressure sensor 
(BARD) circuit low. 

TROUBLE CODE 34 

Vacuum sensor or Manifold 
Absolute Pressure (MAP) 
circuit — The engine must run 
up to two minutes, at specified 
curb idle t>efore this code 
will set 

TROUBLE CODE 3 S 

Idle speed control (ISC) switch 
circuit shorted (Up to 70% TPS 
for over 5 seconds.) 

TROUBLE CODE 41 

No distributor reference pulses 
to the ECM at specified engine 
vacuum. This code will store in 
memory. 



TROUBLE CODE 42 

Elearonic spark timing (EST) 
bypass circuit or EST circuit 
grounded or open. 

TROUBLE CODE 43 

Elearonic Spark Control (ESC) 
retard signal for too long a 
time: causes retard in EST 
signal 

TROUBLE CODE 44 

Lean exhaust indication — The 
engine must run two minutes, 
in closed loop and at part 
throttle, before this code 
will set. 

TROUBLE CODE 4S 

Rich exhaust indication— The 
engine must run two minutes, 
in closed loop and at part 
throttle, tiefore this code 
will set 

TROUBLE CODE 51 

Faulty or improperly installed 
calibration unit (PROM). It 
takes up to 30 seconds before 
this code will set. 

TROUBLE CODE S3 

Exhaust Gas Recirculation 
(EGR) valve vacuum sensor has 
seen improper EGR vacuum. 

TROUBLE CODE S4 

Shorted M/C solenoid circuit 
and(or faulty ECM. 
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carbureted engine but driveability 

problems like hesitation, die-out, lack 
of power or excessive fuel use lead you 
to believe that the computer controls 
might not be functioning correctly, run 
the System Performance Check. 

Connect a tachometer and warm the 
engine. Then, with the engine running, 
ground the under-dash test terminal as 
described previously, and disconnect 
and plug the canister purge hose. Then 
unplug the MC solenoid connector from 
the carb, and ground the underhood 
dwell lead connector. The dwell lead 
connector is an unattached green wire 
and connector that you'll find spliced 
into the C3 wiring harness somewhere 
under the hood. It's usually close to the 
MC solenoid, but on some models you 
may have to make a search for it. 

With the engine running at a con- 
stant 3000 rpm, reconnect the MC sole- 
noid connector and note the rpm 
change. It must drop at least 300 rpm. 

// rpm drop less than 300 or increase, 
check that the pink wire is attached to 
the right-hand terminal of the MC sole- 
noid connector, as seen from the har- 



FUSE PROBE SOCKETS 




FUNCTION SWITCH POWER SWITCH 

HIGH-IMPEDANCE MULTIMETER 




VACUUM PUMP 

(20 in. Hg. minimum) 

Use gauge to monitor manifold engine 
vacuum. Check vacuum sensors, sole- 
noids and valves with hand pump. 




UNPOWERED TEST LIGHT 

Checks wiring for complete circuit. Con- 
nect lead wire to good ground. Probe with 
test prod to connector or component ter- 
minal. Bulb lights if voltage is present. 




TACHOMETER 

Use either a crankshaft harmonic balance 
pickup type or electronic coil trigger signal 
pickup type. 




DWELL METER 
(set on 6-cyl. scale) 

Used to monitor carburetor fuel control 
delivery determined by ECM command. 



ness end. If it's okay, check the evapo- 
rative emissions canister for fuel load- 
ing. Check purge and bowl vents for 
leaks. If both of these checks fail to find 
a fault, check for fuel dilution of the oil 
by changing it and repeating the test. If 
all of these checks fail to find a fault, 
normal carburetor troubleshooting pro- 
cedures should be followed. 

// the rpm drop was in excess of 300, 
continue the system performance check 
by connecting a dwell meter to the MC 
solenoid dwell terminal (that unat- 
tached green wire described above). 
Switch the dwell meter to the 6-cylin- 
der range. Then set the carb on the high 
step of the fast-idle cam and run the 
engine for one minute or until dwell 
starts to vary. Return the engine to idle 
and note dwell. 

If dwell is fixed under 10°, consult 
shop manual chart A-1. If it is fixed 
between 10° and 50°, choke the engine 
and note the dwell. If it remains be- 
tween 10° and 50° without varying, 
consult chart A-2. If dwell varies only 
when the engine is choked, check dwell 
at 3000 rpm. If it is between 10° and 50°, 
the air management sys- 
tem must be checked, fol- 
lowing normal trouble- 
shooting procedures for 
this system. 

If dwell is under 10°, the 
air switching valve must be 
checked to see if it is mim- 
icking a lean condition by 
leaking air to the exhaust 
ports at 3000 rpm. If you 
find that it's not leaking or 
if the dwell reading was 
over 50°, the problem is 
due to a carburetor miscali- 
bration or a misadjustment 
of the throttle position sen- 
sor. Instructions for check- 
ing these systems are in 
Section C of the Fuel Con- 
trol System chapter in your 
GM service manual. 

If dwell varies between 
10° and 50°, the system is 
operating as it should. In 
this case, the long-term 
memory must be cleared, 
as described in the diagnos- 
tic circuit check above, and 
normal driveability diagno- 
sis should follow because 
the source of the driveabil- 
ity problem is not in the 
computer system. 



RANGE SWITCH 



Special diagnostic tools 
Include high-impedance 
multimeter and those 
detailed in the chart. 



MALE FEMALE 
CONNECTOR CONNECTOR 
BODY BODX^_ 




OPEN SECONDARY 
LOCK HINGES 



2 To service corroded connectors, diserv 
gage and open the secondary lock hinges. 

Intermittent problems — 
carbureted 

Intermittent trouble codes are those 
that did not reset after clearing memo- 
ry and driving the vehicle. These are 
most often caused by loose connections, 
corroded connectors or circuit wiring 
problems. They can be tough to track 
down as the failure usually won't be 
present when you're making the check. 
It's usually a matter of examining cir- 
cuits associated with the particular 
code for excessive corrosion, damaged 
insulation or other signs of failure. 

Most of the connectors used in C3 
circuits are of the type known as 
"weather pack" terminals (Fig. 2). Un- 
der normal conditions, these connec- 
tors seal out moisture and prevent cor- 
rosion. However, they can sometimes 
fail. To inspect the inside of a connec- 
tor, disconnect the male from the fe- 
male by lifting the latch on the side of 
the connector as seen above. 

If the connector is corroded, it must 
be replaced. A very inexpensive tool, 
available through GM dealers, is need- 
ed (Fig. 3). To remove and replace a 
weather pack terminal, open the sec- 
ondary lock hinge on the connector. 
Remove the terminal by using the tool 
as illustrated below. Cut the wire im- 
mediately behind the cable seal and slip 
a new seal onto the wire. Strip .2 inch of 
insulation from the wire and crimp the 
new terminal over the wire and seal. 
Push the terminal and connector to- 
gether and engage the locking tangs, 
then close the secondary lock hinge. Bt 



. TERMINAL REMOVAL 
TOOL 



WIRING 
HARNESS 




PUSH TO 
RELEASE 



S A special tool, GM part No. J-28742, can 
remove terminal from the wiring harness. 
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NAVAL AVIATION 



(Continued from page iS'J) 

War II. The Japanese had destroyed 
the U.S. Fleet in Pearl Harbor, leaving 
America almost weaponless in the Pa- 
cific. But the airplanes were ready. 

Volumes have been written about the 
exploits of Navy and Marine Corps 
aviators during World War II. But one 
battle emerges as the day in the sun for 
naval aviation — Midway. Called the 
turning point of the war for America, 
Midway saw the Navy's Dauntless Dive 
Bombers work over a beleaguered Jap- 
anese fleet. Catalina flying boats, car- 
rying the Black Cat Squadron insignia, 
patrolled the sea at night and dropped 
bombs on defenseless Japanese war- 
ships. The increasingly reliable carriers 
were providing the Pacific Theater 
with a punch that would not have been 
thought possible following the Day of 
Infamy. Among the greatest advances 
were the jet-assisted takeoff, giving 
speed and power to Martin PBM Mari- 
ner patrol planes, and new navigation 
systems making possible dogfighting 
capabilities never before available. 

In 1946, in a desire to both show off 
and develop its newest navigation and 
flying equipment, the Navy established 
the Blue Angels. The flight demonstra- 
tion team used F6F Hellcats, then 
switched to the more maneuverable 
F8F Bearcats. They wouldn't go to jet 
aircraft until the next decade. 

Combat aviation 

As a new war broke out over Korea 
at the turn of 1950, naval aviation was 
again called upon to demonstrate its 
power. By now the Air Force was in 
charge of strategic bombing and the 
Army was flying rescue and spy mis- 
sions. The Navy was beginning to flex a 
new muscle: jet aircraft. The brand new 
twin-engine McDonnell F2H Banshee 
was introduced by Navy pilots over 
Korea. Another jet that got its first 
combat test with Navy men at the stick 
was the Grumman F9F Panther. Natu- 
rally, many new altitude and speed 
records were established during this 
period, but the most impressive 
record set by naval aviation in Korea 
was marked with the arrival of the USS 
Boxer in Yokosuka, Japan, on July 23, 
1950. The ship carried 170 planes of the 
Navy and Air Force from California in a 
record eight days and 16 hours. 

Korea also saw the first major uses of 
helicopters. Navy helicopters delivered 
supplies to shore batteries and did occa- 
sional rescue and patrol duty. These 
were the forerunners of the Vietnam 
era choppers. In Vietnam, the Army 
used the rotorcraft at first to deliver 
troops and later as weapons in search 
and destroy missions. The Navy and 
Marines used choppers to haul supplies 



and provide air support for gunboats 
heading up the Mekong River. 

UH-IB gun-choppers led the way as 
patrol boats steamed through the ene- 
my's territory in three's and six's. En- 
tire wangs of H-4 Super Stallions hauled 
in guns and troops for the Marines. 

Meanwhile, the F-14 Tom Cat and 
the F-4J Phantom jets were going 
through their baptism of fire over Viet- 
nam. Navy and Marine pilots were 
becoming extremely proficient at draw- 
ing enemy MIGs offshore and engaging 
them in brief dogfights ending in the 
Americans' favor. From June 1965 
through December 1972, Navy and Ma- 
rine pilots downed 56 MIGs this way. 

During the years that Indochina was 
simmering. Navy aviators were also 
taking part in a bold new era of flying 
higher than ever. They were on the 
leading edge of the space program. 

On Feb. 20, 1962, Marine Col. John 
Glenn became the first American to go 
into orbit in the Friendship 7 capsule. 
Glenn had been preceded by Cmdr. 
Alan B. Shepard, who became the first 
American in space on May 5, 1961. His 
space capsule, called Freedom 7, was 
launched 116 miles high. It traveled 302 
miles downrange from Cape Canaveral 
and was recovered at sea. In the ensu- 
ing years, Navy pilots would dominate 
the space program. 

New craft 

As recently as last year, the Navy 
still had a major role in the space 
program. Navy pilot Bruce McCand- 
less became the first man to travel in 
space in a rocket chair, called the 
Manned Maneuvering Unit. 

Back on Earth, the Navy has in 
recent years been at the forefront of 
combat experimental aviation. In the 
1980s, the Navy and Marines have been 
working on a range of new aircraft, 
including the Harrier jump jets, the F- 
18 fighters with high speed and maneu- 
verability, the redesigned P-3 Orion 
with its advanced Harpoon Missile sys- 
tem and the tilt-rotor VX-15, built by 
Bell Textron. The tilt-rotor craft will 
soon give the Navy America's first 
combat-ready vehicle that can operate 
either as a fixed-wing or rotor craft. 

At sea, over land and lately in space, 
the naval aviator is assigned to provide 
defensive services and perform experi- 
mental flights. There is no telling how 
far the Navy is going to go over the 
next 75 years. But in one NASA report 
on the future possibilities of travel to 
Mars, the writer says: "The vehicles 
will approach the planet like a fleet of 
naval vessels with the flagship hover- 
ing in orbit and the attack squadrons 
spreading out to do their various ex- 
ploratory jobs." 

The next sea appears endless for 
naval aviation. Wl 




Geodesic Home 
Kits. 

Beautiful, Efficient, 
Affordable. 

Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable. -.remarkably beautiful. ..our homes are 
designed (or a lifetime of savings. 

The most energy efficient homes on earth. ..up 
(o 50"m more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system, .(our 1813 sq, ft, 
house package is just $15,660!) 

Discover Monterey Domes living with our 100 
page Color Catalog and Plans Book. ORDER 
TODAY for just $6.00. Unconditionally 
Guaranteed or your Money Back! 

□ Please rush my lOOpa^ecopvof Monterev Domes 
Catalog and Plans Book. Enclosed is S6.00. 

□ Also please send me the Monterey Domes Basic 
Dome Assemb/y Manual for an additional $5.00. 

Order bv Credit Card. Call 800-634-2255 
(In Calif. SOO-847-4663) 

Name 

Address 

City- State/Zip 



Send to: 



MONTBSY DOMB. 



MONTEREY DOMES 
Dept. AQ-2 
1760 Chicago Ave, 
Riverside, Calif. 92517 



HAHSA 




CLEAN 



'NSuLATEo Pipes capri mot aater 

Outdoor Wood Furnace 

HAHSA (Heat And Heat Storage Apparatus) is 
both a furnace and a heat storage system; located 
outside, away from your home. It supplies home 
heat and your domestic hot water 12 months a 
year-SAFELY, 

•Comfortable uniform heat 
•Connects to a hot water radiation or hot air heating 
system 

• Both the 8'x10' unit, containing sand heat storage, 
and the underground pipes are well insulated 

•Efficient baffling system allows clean burning of 
wood, paper, cardboard, refuse, and scraps 

•Safest and cleanest form of heat--no fire hazard, 
smoke or fumes in your home 

ORDERS-toll free 1-800-34-HAHSA 

INFO. & Inside PA-(717) 388-6172 

Distributors welcome 



HAHSA Co. Box 112-P, Falls, PA 18615 
Please send me complete plans, drawings, 
instructions, materials, and cost lists for S25.00 
which is refundable with order. 

r My check or money order Is enclosed 

' : Visa or r MasterCard Exp. Date. 



Name __ 
Address 

City 

State 



-Zip 



POPULAR MECHANICS • FEBRUARY 1986 



153 



Build Ybur Own 

TV STATI 



A rollabout TVA/CR center can 
make viewing a pleasure. 

This easy-to-build stand is designed to accommodate 
a television on the upper shelf and a video cassette 
recorder on the lower shelf. The stand is built of 
solid red oak, except for the two shelves, which are 'A-in. 
oak-veneer plywood. The stand is dimensioned to hold a 19- 
in. diagonal television. Howevci% the size can be altered 
easily for your TV and video equipment. 

Cut all the parts to size as given in the materials li.tt. Cut 
a 'A X 1/4-in. notch in each corner of the shelves using a saber 
saw or hacksaw. Also, bore a Vs-in.-dia. lagscrew clearance 
hole through each comer block. Now, before assembling 
the parts, ease the sharp edges of all the hai'dwood parts 
with 120-grit abrasive paper. Ne.xt, assemble the to]) shelf, 
cleats, corner blocks and rails as a single unit. First, glue 
and nail the 1 x 1-in. cleats to the rails using 4d finishing 
nails. Then, glue the comer blocks and the top shelf to the 
rails. Clamp the assembly square and set it aside until the 
glue dries. Assemble the lower shelf, cleats, corner blocks 
and rails in the same manner as described for the top shelf. 

Using a diagonal (45°) clamping fixture or doweling jig to 
hold the legs at the proper angle, bore two Viu-in.-dia. 
lagscrew pilot holes in each leg. Position the holes so that 
the legs extend '/s in. above the upper rails. Fasten each leg 
in place with two yjg-in.-dia. x 3-in. lagscrews. Don't apply 
glue to the legs. This way, the stand can be disassembled 




Oak stand is designed to 
hold a full-size television 
and video recorder. 



and transported easily. Now finish-sand the entire piece 
with 220-grit abrasive paper. Wipe away the sanding dust 
with a tack cloth and then apply a coat of stain, if desired. 
Once the stain has dried thoroughly, you should apply two 
coats of polyurethane varnish. Sand between coats with 4/0 
steel wool. Finally, attach a 2-in.-dia. ball caster to each leg 
and you're ready to install the television and VCR. 

— Leonard Heiferling 



1/4 X 1/4" NOTCH 
TO CENTER LEGS 
BHWEEN THE 
RAILS (TYPICAL) 





PARTIAL SECTION VIEW 



MATERIALS LIST— TVA/CR STAND 



Key 
A 
B 
C 

D 



No. 
4 
2 
2 
2 



Size and description (use) 

1 X 1 1/, X 22" oal< (leg) 

V, X 2'/i X 25V?" oak (side rail) 

% X ZV, X \BV2 oak (end rail) 

Va X p/i X ZSV?" oak (lower side rail) 



11/2 

1 X 

1 X 



IV4 X 16^^?" oak (lower end rail) 
17 X 26" oak plywood (top shelO 
X 3 X 3 ' oak (top comer block) 
3 X 3" oak (lower comer block) 
1 X 20" oak (cleat) 



12 4 1 X 1 X II" oak (cleat) 

J 8 V,„"-dia. X 3" lagscrew 

K 4 2"-dia. ball caster 

Misc.: Carpenter's glue, 4d finistiing nails, stain, 

polyurethane varnish. 
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A Glance in the Mirror and Your Heart Rate Jumps 



Your fears have become a reality: a traffic ticket, an 
expensive fine and points on your license. If you think it 
won't happen to you, think again. At least 20% of the 
radar generated tickets are issued in error. 

Upping the Odds 

Your risk of being ticketed is increasing. There are more 
radars in use today than ever before! To make matters 
worse, many states that are In fear of losing federal 
highway funding have begun to crack down on motorists- 
even those driving one mile over the speed limit. 

Line of Defense 

The first radar detector on the market, Fuzzbuster*, has 
added a new weapon to the driver's defense arsenal; the 
FUZZBUSTER" 4000. Being first means years of 
unmatched experience resulting in a radar detector of 




unmatched performance. The 4000 provides you with 
everything that you expect from a leaden performance, 
styling, features and innovation. In addition to a seven 
LED warning panel volume control and on/off switch, the 
4000 features a dark mode for inconspicuous nighttime 
driving. 

False alarms are virtually eliminated by two advanced 
filtering systems. The city mode screens out microwave 
signals such as garage door openers and security 
systems prevalent in urban areas. The I.R.I.S. (Interfering 
Radar Impedance System) filters out frequencies emitted 
from poor-quality radar detectors and other radar sources 
on the road today. 

The 4000, the smallest Fuzzbuster"^ ever, is equipped 
with a detachable power cord for easy removal and 
comes complete with a bracket for visor or dash 
mounting. 

Rememtjer, a radar detector is a safety device . . . 
awareness equates to good driving behavior. 



FUZZBUSTER® 4000 Superheterodyne Radar 
Detector '^QQ^S 

Call toll free 1-800-222-7165 
or 

Please enclose check, money order or the card 
number and the expiration date for your Visa or 
MasterCard. 



® 4000 



P.O. Box 596 
Vandalia, OH 45377 




30-DAY 
LTRIAUJ 



^UST LIQUIDATE^ 

AT LOW CLOSEOUT PRICES! 

Protective covers 




New 4-in-l power-feed shop planes, molds, joints, 
sands! Quickly converts low-cost rough lumber 
into high-value finished stock! Turns out perfect 
picture frame, quarter-round, casing, tongue & 
groove... all popular patterns ... any custom de- 
sign. Planes or joints without changeover. Con- 
verts in just minutes to a powerfeed drum sanding 
machine! This one low-cost power-feed shop opens 
up a truly astonishing range of products you can 
make and sell. 

New Variable Feed Speed! 

Just a twist of the dial gives you from 70 to over 
1 .(XX) cuts-pcr-inch. Ideal for "hard to plane" st<x.k 
like burls, crotches and knees! 

Saves You Money... Makes You Money! 

Start your own high-profit business selling picture 
frame molding and millwork to lumberyards, car- 
penters, contractors, do-it-yourselfers. Use it to 
make grandfather clocks, gun cabinets, paneling, 
flooring, furniture . . . almost any home or farm 
building project. 

Nothing Extra to Buy 

Can be ordered complete with motor, switch, 
stand, knives, full instructions ... ready to use. 
Outperforms other combination tmls at over twice 
its low price. Easy terms. 

30-Oay FREE TRIAL 

Find out how you can try this versatile tool in your 
own shop on our .1()-Day FREE TRIAL! IVIAIL 
COUPON TODAY! 

Call Toil-Free 1 (800) 251-4888 

Woodmaster Power Tools, Inc., Dept. PP49 
2908 Oak, Kansas City, MO 64108 



No Obligation... 

No Salesman Will Call 




Woodmaster Power Tools 
Dept. PP49 
2908 Oak 

Kansas City, MO 64108 
P YES! Please rush me. free and without obliga- 
tion, your Complete Information Kit on the new 
PLANER MOLDER'JOINTER SANDER plus facts 
on Woodmasters 30-Day FREE TRIAL Money- 
Back Guarantee. 

Name 

Address 

City . . . 

State 



Zip 




includes nylon carrv- 
case w/ztp opening. 



Because of a factory over- 
stock, we were able to o/a- 
tain this inventory of car 
and motorcycle covers for 
liquidation. 

These tough, lightweight ALL SEASON covers 
wrap around your entire vehicle for maximum, 
all-weather protection! They guard against 
rain, dust, snow, frost, air pollutants, tree sap, 
sun rays. etc. Covers made of rugged nylon 
taffeta. Acrylic coating resists moisture, rot. 
mildew. Stretch ends provide a snug, pull-tight 
fit. For daily "on/off" use, or long term storage! 



Dimensions are for total car lengtli, 

bumper to bumper. 



SMALL: 150" to 165" 
Mfr. List: *69.9S 
Liquidation Price Now 



Item H-978-61 044-83 



MEDIUM: 166" to 180" 
Mfr. List *79.95 
UquidatiM Price Mow 



«27 

Item H-978-61 044-84 



LARGE: 181" to 192" 
Mfr. List *89.95 
Uqaidatioa Price New 



*30 

Item H-978-61 044-87 



X-LARGE:211"to235" 
Mfr. List: *99.95 
Liquidation Price Now 



$33 

Item H-978-61044-86 



MOTORCYCLE COVER 

Mfr. List: *39.9S 
Liquidation Price Now 



»15 



Item H-978-61044-86 



Sal«a outside continental U.S. are eubjed to special 
conditions. Pteas* call or write to inquire. 



Credit card customers can order by phone. 
24 hours a day. H^HH 
7 days a week | WS4 



Toil-Free: 1-800-328-0609 



Your check is welcome! 

No delays in orders paid by check. 



C.O.M.B. Direct Marketing Corp. Item H-978 
14606 28th Ave. N. /Minneapolis. MN 55441-3397 

Send Small car $26 ea. (Item H-978-61 044-83). 

Send — Mad. car t27 ea. (Item H-978-61044-84). 
Send — Large car «30 ee. (Item H-978-61 044-87). 
Send — X-Lrg. car •33 ea. (Item H-978-61044-86). 

Send Lrg. cycle »15 ea. (Item H-978-61044-86). 

Add $3.50 shipping, handling for each cover. (Minnesota 
residents add 6% sales tax. Allow 3-4 weeks for delivery. 
Sorry, no CCD. orders.) 

□ My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck.) 

Charge n MasterCard, GVISA' 

Acct. No Exp L 

PLEASE PRINT CLEARLY 

Name 



Crty- 



Sign Hare 



C.O.M.B. Direct Marketing Corp. 
Authorized Liquidator 

14605 28th Ave. N. • Mpis , MN 55441-3397 



HINTS 
FROM 




Making washers 




The chucked hole saw has an outside diame- 
ter that's suited to washer's center hole. 




\UWn the center hole cut, use a larger hole 
saw to cut the washer's outside diameter. 

Many times odd-size washers are 
needed in home repairs and in shop 
projects. Often the desired sizes, 
especially the larger and thinner 
washers, are hard to find in stores. 

With a nest of hole saws, howev- 
er, you can make large washers or 
rings in your workshop from materi- 
als such as sheet aluminum, brass, 
plywood, or any other material that 
the saws will neatly cut. 

First select a saw that has an 
outside diameter that is the same as 
the size desired for the diameter of 
the center hole. Then adjust the 
pilot drill to project about 'A in. 
Clamp the washer material firmly to 
the drill-press table and cut the hole. 

Without moving the workpiece, 
you should remove the small hole 
saw and install a larger one whose 
inside diameter forms the desired 
washer outside diameter. Finally, 
remove any burrs with a file or an 
abrasive tool and you have a cus- 
tom washer. — Vialier E. BiiHon 
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Some PLAIN FACTS About The RBI Woodplaner 



FACT #1 — Precision & Accuracy. They're 
both built right into the RBI Woodplaners" and 
you see it with every piece you produce. We call it 
"harmonics," or, the perfect balance between cut- 
ter head mass (3V4" dia.), blade angle and feed rate. 
Fifty years of building woodworking tools allowed 
us to fine tune this balance to perfection. What it 
means to you is the ability to work any piece of 
wood — from exotic hardwoods to sugar pine — 
the way you want it. 

FACT #2 — Versatility. Both the 12" and 8" RBI 

Woodplaner'" models quickly converts to a molder 
or a surface sander. The patented "Quick-Change" 
molding and sanding heads installs in minutes sav- 
ing you valuable time and giving you unmatched 
versatility. 

FACT #3 — Economy. You can have boards 
planed, molded, and surfaced at nearly any lum- 
beryard. Whose creativity is it? Not yours, that's for 
sure. Plus you pay thru the nose! Doing it yourself, 
at an economical price, can make the difference in 
projects you are proud of and those you'd stick up 
in the attic. 

FACT #4 — Creativity. With the RBI Wood- 
planer" you not only have the freedom to create 
the projects you want without having to use stan- 
dard thicknesses or "lumberyard creativity" . . . but 
more importantly, you control jobs so they turn 
out right! 

FACT #5 — Quality. Tested and trusted since 
1929. Right here in Pleasant Hill, Missouri. We 
won't even buy imported steel that comes from 
another country. Everything about the RBI Wood- 
planer" is 100 percent American. 

RBI VV.Hi.lpl.in|.r- is j ri'iJiMi-t.-jl li.iilcm.irk ol RBIfvli.Mi.i-s ' IWi RBIrulu>ln(' 




Mail 
This 
Valuable 
Coupon 
Today! 



f 



These are just a few of the "plain facts" about 
RBI Woodplaners". There's a whole lot more, 
just send in the coupon below and I'll rush you 
an envelope full of useful information about 
planing the RBI way! The free information kit 
will explain several ways you can own one, 
PLUS, details on our famous 'IN THE SHOP 
GUARANTEE OF SATISFACTION." Don't wait 
another day to learn all the facts. 
Sincerely, 

Verle Rice, 

Woodworker and President 
RBIndustries 



Mail To: 

RBIndustries • 201 First Street • Pleasant Hill, MO 64080 

Yes, Verle! Send me more Plain Facts (including brochures) 
about RBI Woodplaners". 

Name . 



Address. 

City 

State 



Zip- 



JOI FirM Si . Plcj-.inl Mill. MO MOBII 



FREE! No obligation to buy. 



32 Ways to Help You Qualify for the Job You Want 

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME 



If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees... Gen- 
eral Electric, IBM. Mobil, Ford, 
DuPont and many others. 

An Ideal Way to Learn 

No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges — all these courses use 
'open book " exams that let you 
refer to your texts and apply what 
you have learned. And all courses 
include the necessary tools, instru- 
ments and materials whatever 
you need for your training. 




Get Your Degree Without Attending College 

Now without attending a single class, you can get your 
Degree. Eight different fields of specialization avail- 
able. And if you already have some college or work 
experience in the field, you may be entitled to 
advanced standing toward your Degree. 



CALL TOLL-FREE 

1-800-228-5300 

CALL ANYTIME — Operators to take your call 24 hours a day. 
7 days a week. No cost No obligalion No salesman will visit you 

OR MAIL COUPON TODAY 



Could a Career Diploma 
or a Degree Be Worth 
Thousands of Dollars to You? 

Compare your present salary with 
the amount of money you could be 
making In any one of the careers 
shown here. Training In a trade or 
earning an Associate in Special- 
ized Business or Specialized Tech- 
nology Degree could make a giant 
difference in your lifetime earnings. 
But it's not the money alone 
think of the fun of working in a job 
you like. Get more information at 
no cost! Check the career you're 
most interested in and mail the 
coupon today There's no obliga- 
tion and no salesman will visit you. 



Scranton, Pennsylvania 18515 

Please send me free tacts, color tjroctiure and full information on how I can 
study at home for the career I have chiosen. I understand I am under no otjliga- 
tion and no salesman will visit me. CHECK ONE BOX ONLY. 



Call Toil-Free or Mail Coupon Today! 



|~|ICS| International Correspondence Schools, Dept. pbsi6 

I 
I 
I 
I 
I 
I 
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I 
I 

II 



ASSOCIATE IN SPCCIAUZED 


ASSOCIATE IN SPECIAUZEO 


BUSINESS DEGREE PflOGRAMS 


TECHNOLOGY DEGREE PROGRAMS 


U Business Management 


[ 1 Business Management 


] Civil Engineering Tech 


[ Electrical Engineering 


n Business Management 


witti option in Marketir>g 


j Mechanical Engineering 


Technology 


with option in Finance 


n Accounting 


Technology 


r: Electronics Technology 








'_i High School 


J Travel Agent 


: ] Electrician 


L'. Computer Programmiog 


n Auto Mechanics 


: 1 Wildlile Forestry 


;i Small Business 


C Small Engine Repair 


; ] Moiel Restaurant 


Conservation 


Management 


r Gun Repair 


Management 


:i Art 


r 1 Electronics 


r : Motorcycle Repair 


'. J Surveying & Mappmg 


; 1 Police Sciences 


; j Microcomputer 


[ ; Fitness & Nutrition 


n Drafting 


"1 Vetermary 


Repair 


r TV VCR Repair 


J Atr Conditioning & 


Assistant 


L! Catering Gourmet 


L ■ Bookkeeping 


Refrioeratton 


n Diesel Mechanics 


Cooking 





NAME- 



.AGE- 



ADORESS- 



CITY/STATE/ZIP_ 
I PHONE NO. ( 



aterial 



Presidents' 
Planes 




When Air Force One takes off, it carries 
precious cargo, and the planes presidents 
use are a history in themselves. 



BY JACK AND ELLEN MESSMER 

The control tower at Andrews Air Force Base 
outside Washington buzzes with takeoffs and 
landings 24 hours a day. The planes carry gener- 
als, admirals, senators and ambassadors. The 
tower is always charged with e.xcitement. But when the 
voice on the other end of the communications system 
announces "This is Air Force One," everything stops. The 
room grows quiet. All other traffic gets standby status. The 
plane that is calling the tower carries the president of the 
United States. 

Since the days of Teddy Roosevelt, American presidents 
have flown, at first just around the Ea.st Coast, and more 
recently all over the world. The aircraft and the crews that 
man them are special. 

"The man who flies me around had better have his head- 
set on straight," said Lyndon Johnson of his Air Force One 
staff. Johnson was sworn into office aboard Air P'orce One 
following John F. Kennedy's murder in Te.xas. The swear- 
ing in symbolized a new era for the presidency. 

Pre.sidents just didn't travel much until America was 
over 150 years old. Before World War II, only two U.S. 
presidents had left the country while in office: Teddy 
Roosevelt made one quick boat trip to Panama and Wood- 
row Wilson journeyed to Europe after World War I ended, 
evoking considerable criticism on the home front for the 
extended cruise to the Paris Peace Conference that took 
him away from Washington for so long. 

It took the next World War to make long-distance 
presidential trips a necessity. And by that time a much 
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Air Force One waits on runway (top). Inside, President Reagan 
enjoys a light moment witli his crew. Reagan has two planes. 



faster means of travel was gaining acceptance — the air- 
plane. F. D. R. had flown from New York to Chicago in 1932 
to deliver his acceptance speech to the Democratic National 
Convention. But he remained earthbound for the first 10 
years of his presidency. 

Planning for Franklin Roosevelt's hopscotch flight to 
Casablanca in northern Africa — through air space that was 
still a war zone — was on a "need to know" basis. It was only 
after f\D.R. had met with British Prime Minister Winston 
Churchill and Allied commanders, to plan the D-Day 
a.ssault, that the American public (and the rest of the world) 
leamed of the historic first overseas flight by a president. 

Roosevelt's trip in January 1948 had not been by military 
plane, but rather by commercial aircraft and crewmen 
pressed into wartime service. A Pan Am Boeing 314 

(Please turn to ixif/c IfiO) 
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NRI training includes all the tools you need to get started. 

THREE BUSINESSES YOU 
CAN START YOURSELF. 



TELEPHONE SERVICING 



LOCKSMITHING 
• 



SMALL ENGINE REPAIR 





ANcwBootstr^ 
Opportunity 

Gone are the days 
when the only job 
in town was with 
the phone com- 
pany. The new 
technology is here, with opportunity 
everywhere for the skilled tech- 
nician. NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 

Training Indadcs Cordless Phone 

You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 
phone to learn on and use as your 
test phone, a cordless phone to learn 
servicing and troubleshooting 
techniques, plus the NRI Discovery 
Lab, where you work with circuitry 
used in today's advanced cellular 
systems. With NRI's eight Action 
Learning kits, you get telephone 
training at home, at your conveni- 
ence. NRI training prepares you to 
set up your own telephone servicing 
business, where almost no start-up 
money is necessary, little inventory 
is required, you set your own hours 
. . . and opportunities are unlimited. 



If coupon has been used, write 
NRI Schools 
3939 Wisconsin Ave. 
Washington, D.C. 20016 




AFastWayto 
Independence 

Make good money 
making keys, even 
more repairing and 
replacing locks, 
top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 

Income While Ton Learn 

Includes professional key making 
machine and all the took you need 
to start earning profits of up to 
800%, even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes. NRI training and equipment 
can get you started today! 




New Opportunities 
Abound 

Equipment from lawn 
mowers to motorcycles 
is powered by small, 
air cooled engines. NRI 
can give you the training 
and tools you need to start your own 
business in this big demand field. 

5 HP Engine, Generator Indnded 

Your training includes a 5 -HP 
Tecumsch engine with electronic start 
and a power generator you build while 
training. You learn to service mowers, 
tractors, chainsaws, weed whips, 
snowmobiles, ATVs, outboards, even 
motorcycles. Get all the took you need 
for tuneups, engine diagnosis, and 
engine rebuilding. NRI gives you the 
skiDs and equipment you need to 
succeed in your own profitable engine 
repair business. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



wm SCHOOLS 

McGnw-HHI Continuing Education Cantar 

3939 Wisconsin Avenue. Washington, 00 20016 

Wall giva you toraocrow. 



iinil 




Fr Carwf courses 
approved under Gl OiH 

n ciwck for details 



E" CHECK ONE FREE CATALOG ONLY 


□ 


Computer Elearooics^vi^I^ 




Appliance Servicing 


□ 


IWephone Saivicing 


□ 


Robotics & Industrial Control^ 


□ 


AutonrKPtive Servicing 


□ 


Lacksmlthlng S Bectninic Security 


n 


TV and Video System Servicing 


□ 


Air Conditioning. Heating. 


□ 


Smal Engine Servicing 


□ 


Electronics Design Technology 




Refrigeration. & Solar Technology 


□ 


Satellite Communications 


□ 


Communications Electronics 


□ 


Building Construction 


□ 


Data Communications 


□ 


Basic Electronics 


n 


Bool<keeplng 



Name (PisaM Print) 



Age 



Clty/Stato'Zip 



Accredited by the National Home Study Council 



Cci aterial 




"P''lying Boat" (which required water, instead of a runway, 
for takeoff and landing) handled the transatlantic portions 
of the trip between Miami and the western coast of Africa 
and a Trans World Airlines C-54 (with landing gear) 
provided F.D.R. with transport on the African continent. 

With an airborne president in the White House, the 
Anny Air Coi-ps set out to claim its rightful place as air 
chauffeur to the Commander in Chief. And before the year 
was out it had in its fleet a plane believed suitable for 
presidential travel. But the Secret Service got the White 
House to use a TWA plane for the President's air travel to 
secret conferences in Iran and Egypt with Churchill and the 
Soviet Union's Marshal Jo.sef StaUn. 

The Army C-87, a passenger version of the B-24 bomber, 
flew many VIP mi.ssions, including trips by First Lady 
Eleanor Roosevelt. But the plane, 
which had been nicknamed the Gnesn 
Where II by its pilot, never did carry 
F.D.R. or any of his succes.sors. 

There may also have been a prede- 
cessor to the Giie.fs Where II — another 
"presidential" plane that never carried 
a president. In the 1930s, the Naval Air 
Station Anacostia in southeast Wash- 
ington, D.C, kept on hand a Douglas 
Dolphin Seaplane RD-2 to provide 
"special" services to the president, such 
as ferrying White House mail and spe- 
cial guests to the presidential yacht. 
F.D.R. never flew in it. 

F.D.R. did, however, fly in a "presi- 




The Lock heed Columbine was Dwight 
Elsenhower's Air Force One. 



dential" plane on one trip before his death. The craft was a 
Douglas C-54 Skyma.ster — the mihtai-y version of the DC- 
4. Dubbed the Sacred Cow by the press (much to the 
chagiin of Air Coi-ps and White House officials), the plane 
was the first of the succession of aircraft to be viewed by the 
public as "the president's plane." 

Harry Traman, unlike F.D.R., liked flying and used the 
Sacred Cow often. And by the summer of 1947, the 
presidential plane was upgraded to a .state-of-the-art, 
radar-equipped, long-range craft. American Airlines 
agi'eed to let the Air Force lay claim to one of the DC-6s 
Douglas Aircraft already had on its production line for the 
commercial carrier. Before the irreverent White House 
press corps got a shot at this aircraft, Sacred Cow pilot Lt. 
Col. Henry Myers saw to it that his new charge was dubbed 
Independence, after the President's 
Missouri hometown and because the 
plane was commissioned on Indepen- 
dence Day— 1947. 

The advanced plane had many advan- 
tages over the DC-4. The Independence 
was the first DC-6 equipped with a 
weather radar system in its nose capa- 
ble of detecting storms or turbulence 
within 30 miles. It also carried a radio 
teletype system that could transmit 
and receive messages over 3000 miles 
so Truman did not have to be out of 
touch with Washington. 
In the early days of presidential fly- 
( Please turn to page 162) 
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The Royal Road 
To Riches 



Dear Friend, 

My name is John Wright. Not too long ago I was flat 
broke. I was $31,000 in debt. The bank repossessed my 
car because I couldn't keep up with the payments. And 
one dav the landlord gave me an eviction notice because 
I hadn t paid the rent for three months. So we had to 
move out. My family and I stayed at my cousin's place 
for the rest of that month before I could manage to get 
another apartment. That was very embarrassing. 

Things have changed now. I own four homes in 
Southern California. The one I'm living in now in 
Beverly Hills is worth more than one million dollars. I 
own several cars, among them a brand new Mercedes 
and a brand new Cadillac. Right now, I have a SI 
million dollar line of credit with the banks and have cer- 
tificates of deposit at SIOO.OOO each in my bank in 
Beveriy Hills. 

Best of all, I have time to have fun. To be me. To do 
what I want. I work about 4 hours a day, the rest of the 
day, I do things that pleases me. Some days 1 go swimm- 
ing and sailing — shopping. Other days, I play racquet- 
ball or tennis. Sometimes, frankly, I just lie out under 
the sun with a good book. I love to take long vacations. 
I just got back from a two week vacation from — Maui, 
Hawaii. 

I'm not really trying to impress you with my wealth. 
All I'm trying to do here is to prove to you that if it 
wasn't because of that money secret I was lucky enough 
to find that day, I still would have been poor or may be 
even bankrupt. It was only through this amazing money 
secret that I could pull myself out of debt and become 
wealthy. Who knows what would have happened to my 
family and me. 

Knowing about this secret changed my life complete- 
ly. It brought me wealth, happiness, and most 
important of all — peace of mind. This secret will 
change your life, too! It will give you everything you 
need and will solve all your money problems. Of course 
you don't have to take my word for it. You can try it for 
yourself. To see that you try this secret, I'm willing to 
give you S20.00 in cash. (I'm giving my address at the 
bottom of this page.) I figure, if I spend S20.00, I get 
your attention. And you will prove it to yourself this 
amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, I already 
have all the money and possessions I'll ever need. 
Second, my secret does not involve any sort of competi- 
tion whatsoever. Third, nothing is more satisfying to me 
than sharing my secret only with those who realize a 
golden opportunity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. 
You can get started with practically no money at all and 
the risk is almost zero. You don't need special training 
or even a high school education. It doesn't matter how 
young or old you are and it will work for you at home or 
even while you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fa,st. In some 
cases you may be able to cash in literally overnight. If 
you can follow simple instructions you can get started in 
a single afternoon and it is possible to have spendable 
money in your hands the very next morning. In fact, this 
just might be the fastest legal way to make money that 
has ever been invented! 

This is a very safe way to get extra cash. It is practical- 
ly risk free. It is not a dangerous gamble. Everything 
you do has already been tested and you can get started 
for less money than most people spend for a night on 
the town. 

One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don't 
need equipment or an office. It doesn't matter where 
you live either. You can use this secret to make money if 
you live in a big city or on a farm or anywhere in be- 
tween. A husband and wife team from New York used 
my secret, worked at home in their spare time, and 
made $45,000 in one year. 

This secret is simple. It would be hard to make a 
mistake if you tried. You don't need a college degree or 
even a high school education. All you need is a Utile 
common sense and the ability to follow simple, easy, 
step-by-step instructions. I personally know a man from 
New England who used this secret and made $2 million 
in just 3 years. 

You can use this secret to make money no matter how 
old or how young you may be. There is no physical 
labor involved and everything is so easy it can be done 
whether you're a teenager or 90 years old. I know one 
woman who is over 65 and is making all the money she 
needs with this secret. 



Here's what newspapers and magazines 
are saying about this incredible secret: 

The Wa.shin|;ton Times: 

The Royal Road to Riches is paved with golden tips. 
Los Angeles Herald Examiner: 
We've all got to start somewhere. . . TA? Royal 
Road lo Riches is the first step in the right direction! 
National Examiner: 

John Wright has an excellent guide for achieving 
wealth in your spare time. 
Income Opportunities: 

The Royal Road lo Riches is an invaluable guide for 
finding success in your own back yard. 
News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent 
entrepreneur. 
Success! 

John Wright believes in success, pure and simple. 
Money Making Opportunities: 

John Wright has a rare gift for helping people with 
no experience make lots of money. He s made many 
people wealthy. 
Hollywood Trade Press: 

We have never heard of an advertiser offering to 
pay readers $20 to try its program. Wright's will- 
ingness to do this convinces us that his money secret 
must really work. 
Califomia Political Wttk: 
. . The politics of high finance made easy. 

Hollywood Citizen News: 

He does more than give general ideas. He gives peo- 
ple a detailed A to Z plan to make big money. 
The Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an lincomplicated path to financial success. 



When you use this secret to make money you never 
have to try to convince anybody of anything. This has 
nothing to do with door-to-door selling, telephone 
solicitation, real estate or anything else that involves per- 
sonal contact. 

Everything about this idea is perfectly le^l and 
honest. You will be proud of what you are doing and 
you will be providing a very valuable service. 

It will only take you two hours to learn how to use 
this secret. After that everything is almost automatic. 
After you get started you can probably do everything 
that is necessary in three hours per week. 

PROOF 

I know you are skepticjil. That simply shows your 
good business sense. Well, here is proof from people 
who have put this amazing secret into use and have got- 
ten all the money they ever desired. Their initials have 
been used in order to protect their privacy, but I have 
full information and the actual proof of their success in 
my files. 

'More Money Than I Ever Dreamed' 

"All I can say — your plan is great! In just 8 weeks, I 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, I can make 
over a million dollars per year." 

A. F.. Cranston, R.I. 

'$9,800 in 24 Houn!' 

"I didn't believe it when you said the secret could 
produce money the next morning. Boy, was I wrong, 
and you were right! I purchased your Royal Road to 
Riches. On the basis of your advice, $9,800 poured in, in 
less than 24 hours! John, your secret is incredible!" 

J. K., Laguna Hills, CA 
■Made $15,000 In 2 Months At 22' 

"1 was able to earn over $15,000 with your plan — in 
just the past two months. As a 22 year old girl, I never 
thought that I'd ever be able to make as much money, 
as fast as I've been able to do. I really do wish to thank 
you, with all of my heart." 

Ms. E. L., Los Angeles, CA 
'Made $126,000 In 3 Months' 

"For years, I passed up all the plans that promised to 
make me rich. Probably 1 am lucky I did — but I am 
even more lucky that I took the time to send for your 
material. It changed my whole life. Thanks to you, I 
made $126,000 in 3 months." 

S. W.. Plainfield, IN 



'Made $203,000 In 8 Months' 

' ' I never believed those success stories . . . never believ- 
ed I would be one of them. . . using your techniques, in 
just 8 months, 1 made over $203,000. . .made over 
$20,000 more in the last 22 days! Not just well prepared, 
but simple, easy, fast. . . John, thank you for your 
Roval Road to Riches!" 

CM., Los Angeles, CA 

■$500,000 In SU Months' 

"I'm amazed at my success! By using your secret I 
made $500,000 in six months. That's more than twenty 
times what I've made in any single year before! I've 
never made so much money in such short time with 
minimum effort. My whole life I was waiting for this 
amazing miracle! Thank you, John Wright." 

R. S., Mclean, VI 

As you can tell by now I have come across something 
pretty good. I believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember — I guarantee it. 

Most of the time, it takes big money to make money. 
This is an exception. With this secret you can start in 
your spare time with almost nothing. But of course, you 
don't nave to start small or slay small. You can go as 
fast and as far as you wish. The size of your profits is 
totally up lo you. I can't guarantee how much you will 
make with this secret but I can tell you this — so far this 
amazing money producing secret makes the profits from 
most other ideas look like peanuts! 

Now at last, I've completely explained this 
remarkable secret in a special money making plan. I call 
it "The Royal Road to Riches". Some call it a miracle. 
You'll probably call it "The Secret of Riches". You will 
learn everything you need to know siep-by-slep. So you 
too can put this amazing money making secret to work 
for you and make all the money you need. 

To prove this secret will solve all your money pro- 
blems, don't send me any money, instead postdate your 
check for a month and a half from today. I guarantee 
not to deposit it for 45 days. I won't cash your check for 
45 days before I know lor sure that you are completely 
satisfied with my material. 

$20.00 FREE! 

There is no way you can lose. You either solve all 
your money problems with this secret (in just 30 days) or 
you get your money back plus $20.00 in cash FREE! 

Do you realize what this means? You can put my sim- 
ple secret into use. Be able to solve all your money pro- 
blems. And if for any reason whatsoever you are not 
lOOVo satisfied after using the secret for 30 days, you 
may return my m;>terial. And then I will not only return 
your original UNCASHED CHECK, but I will also 
send you an extra $20.00 cashiers check just for giving 
the secret an honest try according to the simple instruc- 
tions. 

I GUARANTEE IT! I have given references, there- 
fore, there U absolutely NO RISK ON YOUR PART. 

To order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $12.95 and send it to: 

JOHN WRIGHT 

Dept. 371 

3340 Ocean Park Blvd. 
Suite 3065 

Santa Monica, CA 90405 

Since the material I'll be sending you is heavy, please 
add $1 to cover portion of shipping costs. 

But the supply of my matenal is limited. So send in 
your order now while the supply lasts. 

If you wish to charge it to your Visa or MasterCard — 
be sure to include your account number and expiration 
date. That's all there is to it. I'll send you my material 
right away by return mail, along with our unconditional 
guarantee. 



SWORN STATEMENT: 

"As Mr. John Wright's accountant. I certify that 
his assets exceed one million dollars." 
Mark Davis 
Beverly Hills. CA 



REFERENCE: 

We belong to the Santa Monica Chamber of Com- 
merce. Their address is: 1460 Fourth Street, Santa 
Monica. CA 90401 . 



©1985 JOHN WRIGHT 



\& PROM THERMAR 




THE COPPERCORE WATER HEATER 

NOW, HOT WATER 
ANYWHERE, INSTANTLY! 

. . . SAVE MONEY TOO! 




THERMAR Coppercore hot water hieater — 
Guaranteed 20 years against leaks because 
hearl ol unit is solid copper Uses ordinary 
household current (1500 watts) for hot water 
almost anywhere! 



Coppercore needs 
no glass or epoxy 
coatings Compact 
size (only 12''4 
inches high) and 
small capacity 
means 
superspeed 
recovery — only 
12 minutes to 
full recovery 
in ordinary use 




PRICE BREAKTHROUGH 

NOW ONLY $139"' 



The Compact, Solid Copper Water Heater, Guar- 
anteed for 20 years against leaking' Now — Hot 
Water, almost anywhere — just plug it in' THER- 
MAR — design innovator in hot water heating — 
introduces still another exciting new product — 
Coppercore — tiny, superspeed — and built with 
solid copper for almost Indefinite use 

As with all THERtVIAR heaters, new Coppercore is 
manufactured to our own highest standards of 
quality fv/tost heater failures result from leakage 
Coppercore s solid copper storage vessel elimi- 
nates the need for glass or epoxy coatings — can t 
"chip or crack and thus makes our 20 year no 
leak guarantee possible. All design efforts have 
been themed towards long. long, life and practical 
convenience Coppercore is ideal wherever a sup- 
ply of hot water is needed quickly Uses ordinary 
household current (110V). Perfect for under sink 
use in bathrooms, restrooms. stores, cabins, fac- 
tories, offices, barns, greenhouses, bars, etc (not 
designed for whole house use) Superior insulation 
(foamed in place) conserves energy Small holding 
capacity (2 gallons) means superspeed recovery 
Total recovery cycle is only 12 minutes in normal 
use Automatic thermostat can be set tor output 
temperatures from 110° to 170"? 

PRICE BREAKTHROUGH 

Genuine THERMAR Coppercore — now at new 
low price — Hot Water wherever you need it — 
|ust plug it in' (110V) $139 95 each — 6 or more 
|ust $129 95 each' 



COPPERCORE RESIDENTIAL/ 
CONSUMER APPLICATIONS 



• Gflfages 

• Ba'5 

• K lichens 

• Motor MOTies 

• House Boats 



Bat'' Moiises 

OM.ces 
Barns 
Darkrooms 
LaDs 



I Shops 

• Greenhouses • 

' Schools ■ 

■ Hai'cJressers ■ 



Chufrfips 
Nurs.eries 
Ai'po'ts 
Campgrounds 
^k< I ortges 



PLEASE CLIP COUPON HERE AND MAIL OR CALL TOLL FREE TODAY! 

JOHNSON POWER TECH "'^n me tne ne* THERMAR COPPERCORE WATER 

I UbUHHnU THERIVIAR CENTER HEATERiSishoAntieioA inc'ude complete Oetaii? ni my 20 vpa' 

' *'™H"I''!* JO, luni III r-T nsKi i nioa guarantee aga.nsi leak.ng' i unfle'Slana f-al .1 1 am r,c>t oeiightea m 

iMUwouLL 1..- 1 UDO 1 1 -u J30 evefy way 1 may 'elu'n Copperco'e a"d 'eceive a 'elund lo' every 
!_!!. II II |_J u u LI , 800 228 6505 



every V 
penny o' ihe purchase price 



■ncludtng transponat'On 



Enclosed is: □ Check □ Charge My Credit Card Account Number 
□ Am Express □ Master Chg □ Visa □ Diners Club Exp Date 



TMtRW*R Coppercore Meale' 



NO OF UNITS PRICE EACH TOTAL PRICE 



snipping, ManOling (Pay only SS 50 sr>'pp<ng regardless o* n„mcie' o' neaters orderedl 



CT residents nn'y add sales ta» 



GRAND TOTAL 



ADDRESS 



CITY STATE 

Send details of complete Thermar Heater Products 

CangOwi Residents sent to 56 S^amsfeete Rd Sorfe 8 Bramplon Ontario L 6W3W 



PM-CC26 



PRESIDENTIAL PLANES 

iCiiiitiiiiiril I'niiii iniiic liKil 

itiR, it was a matter of pride (if not for 
the nation, at least for the Air Force) to 
have the president of the United States 
fly in the fastest and most modern 
passenger planes available. The crew of 
the Sacred Coir claimed six world re- 
cords, including the first nonstop Lon- 
don-to-Washington flight and the first 
logging of over 5()(K) miles in a day. 

If Truman liked flying, Dwight Ei- 
senhower loved it. The retired Army 
General is, to date, the only licensed 
pilot to have served in the Oval Office. 
For his presidential plane, Ike was 
presented with a Lockheed Constella- 
tion model 749 (a C-121 to the military). 
Air Force brass had noted that the new 
Commander in Chief had developed a 
special liking for the model while serv- 
ing in Europe, and had named his per- 
sonal military craft the Cnliitnbine, af- 
ter the state flower of his wife's home 
state, Colorado. The presidential plane 
became Cnlitmhuie II. 

Rapid advancement in aircraft tech- 
nology made Cnhiwhive //'s stint as 
the president's plane a short one. In 
1954 it was replaced by Columbine III, 
a Lockheed 1049C Super-Constellation. 

Into the jet age 

Although the propeller-driven Col- 
innhitie III remained his official plane, 
Ike brought the presidency into the jet 
age when he went on a whirlwind tour 
of 11 European, African and Asian 
nations in 18 days in 1959. It was a 
schedule not possible in the Lockheed 
Super-Con.stellation. 

John F. Kennedy also preferred jet 
travel and made little use of the Doug- 
las VC-118A assigned by the Air Force 
as his first official presidential plane. 
The craft, a military version of the DC- 
6, was similar to Truman's Indepen- 
dence and Kennedy used it only for 
trips to airports lacking the longer run- 
ways needed for the Boeing jets. 

Delivered in 1962, Kennedy's Air 
Force One was an improved version of 
the earlier Boeing 707s. It was longer 
and had a wider wingspan, but could 
land on a shorter runway than its older 
sisters. Also, it had a flying range of 
7000 miles without refuehng. 

Gone was the military appearance of 
earlier presidential planes. Designer 
Raymond Loewy, assisted by First 
Lady .Jacqueline Kennedy, created the 
subtle but impressive blue and white 
paint job still used today. Instead of 
"United States Air Force," the craft 
carried the presidential seal, American 
flags and the words "United States of 
America." Mrs. Kennedy also saw to 
the outfitting of the plane with ameni- 
ties such as crystal glassware. 

(Please turn to jmqe 16!,) 
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Save $10,000 ormore on your 
new home. Be your own builder. 

No experience needed. Learn at home as NRI shows you how 
in professional Building Construction course. 



You can save from 10% 
to 50% of the cost of your new 
home by building it yourself. 
And NRI can show you how. 
NRI's new professional course 
in Building Construction 
teaches you what you need to 
know to be a building contrac- 
tor. And you learn at home in 
your spare time. Whether you 
want to build your own home, 
get a better job, or start your 
own contracting business, NRI 
can get you started right. 
From Site Selection 
to Landsciq>ing 
By being your own con- 
tractor, you save at least 10% of 
the cost of the typical home 
right up front. Then, depend- 
ing on how much of the job you do 
yourself, you can save up to 50%. NRI 
takes you through the job torn start to 
finish in 70 lessons full of photos and 
diagrams to make learning easy. You 
begin by learning how to pick the best 
site, learn to read blueprints, estimate 
costs, follow the job through right to the 
planting of shrubbery and trees. 

Learn Professional Secrets 

Nothing's left out. You learn the 
trade practices and secrets of the pros. 
Masonry, carpentry, roofing, painting, 
even plumbing, heating and electrical 
work. You learn what good work looks 
like, tip-offs to bad or sloppy work. How 
to supervise jobs. . .when to bring in 
specialists. . .trade and financial prac- 
tices. . .how to keep your job moving 
on schedule. 

Training Built Around 
Energy-Efficient Home 

You learn better because NRI 




training is practical training. You get 
over 100 action projects from scale- 
model construction to building actual 
framing sections. Lessons and projects 
are coordinated with a contemporary 
energy-eff'icient home designed espe- 
cially for NRI. You keep these plans to 
build vour own home or select from 



SCHOOLS 



McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue 
Washington. DC 20016 

WPLL GIVE YOU TOMORROW. 



Please rush me the one free catalog 
I have checked. I understand there is no obligation. 



Name 



(Please print) 



Address 



City/Slate/Zip 

Accredited by the National Home Study Council 



more than 50 low-cost op- 
tional plans. 
Regional Seminar 

As an exclusive service, 
graduates may participate 
in optional owner/builder 
seminar. You'll get expert ad- 
vice on local building codes 
and conditions, meet 
builders, learn more about 
energy efficiency, receive tips 
on financing. There'll be 
demonstrations, insider info 
on remodeling, hands-on 
programs to take part in. 

Send for Free 
Full-Color Catalog 

There's much more to 
the NRI Building Construction 
Course. Send the coupon for 
your free catalog describing all lessons, 
projects, and opportunities in the build- 
ing business. See how you can save big 
money by building your own home or 
earn big money by building for others. 
If coupon has been removed, write to 
NRI Schools, 3939 Vilsconsin Avenue, 
Washington, D.C. 20016-9973- 



□ Building Construction 

□ Air Conditioning, 
Refrigeration, Heating and 
Solar Technology Courses 

□ Small Engine Repair 
Course 

□ Appliance Sen/icing 
Course 

□ Locksmithing Course 

□ Automotive Mechanics 
Course 

□ Telephone Sen/Icing 
Course 

□ Industrial Electronics 

□ TV/AudioA/ideo Sen/icing, 
Communications, 
Electronics, 
Microcomputers, 
Electronic Design 
Technology. Electronics 
Courses 

1302-026 




Age 




Learn how you can turn an old pail and a 
I blower into a powerful furnace That can melt 
aluminum cans and scrap, pot metal, and 
brass. We built one for about $10! Uses 
grocery store charcoal fuel. Build a complete 
fourvdry. Pour custom castings! It's easy and 
relatively safe. Cast works of art, machine 
parts, or items for sale! Write for a catalog 
today! 

I Rediscover 

I "Lost Technology"! 

Few people know that metal can be melted 
with ordinary charcoal, yet it has been done 
for the last 6,000 years! We'll show you how. 
and a whole lot more! Melting metal is just one 
of dozens of interesting and useful skills you'll 
learn. 

Rediscover "low-tech" craftsmanship that 
died out decades ago. You don't need expen- 
sive tools. Use your hands, your head, low 
cost materials, and our secrets instead. You'll 
be doing things you never thought possible! 
Send for a catalog and discover page after 
page of rare "how-to" publications almost 
never seen in bookstores! Rediscover "lost 
L technology!" Write today! 



Melt Metal! 

Pour custom castings! 

Rediscover the secrets of 
early craftsmen! 

You can melt metaf. pour castings, and a whole lot more! 

Electroplate! Tan hides! Make paper! Spin metal! Rewind 
motors! You can! At a low cost! Learn steam engine design, 
locksmithing, hydraulics, blacksmithing, and much more. Ex- 
tract power from common auto alternators. 

Design crystal radios! Make cheese! Explosives! Build 
lathes! Learn calculus, machine shop skills, embalming, more! 
Design Stirling engines! Make soap! 

Build a precision metal lathe, milling machine, shaper, drill 
press, sheet metal brake and more from scrap materials! Com- 
plete plans, instructions & photos! Rare, rare, rare info! 

You'll be amazed at the things you'll be able to do with your 
own two hands using technical secrets you'll discover in 
Lindsay's Technical Books catalog. Imagine the pride of learn- 
ing a new skill! Impress your friends! Get a better job! Or just 
have fun. 

write for a catalog! 

Write for your personal copy of Lindsay's 
Technical Books catalog. This is NOT a book 
club. Buy what you want, when you want. No 
obligation. You get fast service, reasonable 
prices, and fair dealing. Highest quality books. 
Guaranteed! Send $1.00 US & Canada 
(S3. 00 foreign airmail) to cover fast first class 
postage and handling. Send a dollar and see 
for yourself. Write today! 

Lindsay Publication?! 

IB0X12-XS BRADLEY IL 60915-0012 ■ 
□ Send 1 catalogl I've enclosed SI. 00 US & CAN IS3.00 Iweigr)) H 
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#6 In a series 



M€S>i PERFORMANCE 

NEWS 



The K&N Flltercharger® 

More Than An Air Filter - Mucli, Mucli More 



The K&N Filterchatger is the 
most powerful fitter in ttie world. 
Fbwerful? You b>et 
Our unique oil 
gauze-ond- 
screen 
design 
smooths 
and 
straight- 
ens the air 
as rf super 
cleans it, 
albwingyour 
engine to tal<e a 
tatger "gulp" of air 
on each intake strol<e The result - 
enharx:ed power and economy. 
In oddrHoa the K&.N Flltercharger 
is completely reusable When 
dirty, just clean, re-oil and reinstall. 
If s the filter designed to lost the 
life of your engine 

We're serious. K&N Filters ate 




used by professbnal racers from 
the desert of Ba ja to the straights 
of leMans, for just one reason - 
they really perform! And we've got 
a filter to fit just about 
anything you drive - 
Chevy, Honda, Ftorsche, 
even motorcycles, RVs 
and Peterbilts. Get yours 
now, K&N performance 
awaits! 
K&N 
products are 
available by 
direct mall. 
Panel Filter 
shown fits 
Fbrsche 914- 
924, p/n 
33-2003. 
Send $29.90 plus $5.00 
Shipping and handling to K&N 
Engineering Inc. PO. Box 1329, 
Riverside, CA92502. 
Complete catalog S3.00. 



PRESIDENTIAL PLANES 

(Continued from page 162) 

Proudly displaying the symbols of 
power, the jet served Kennedy for only 
a bit over 13 months. It was the plane 
that returned his body from Dallas. The 
President was aboard, but it was a 
different president — Lyndon Baines 
Johnson. 

But the unpopular war in Vietnam 
forced Johnson to give up the White 
House and his plane. The same jet 
purchased for President Kennedy was 
passed on to serve Richard Nixon. And 
although it was superceded in Decem- 
ber 1972 by a near-twin, the jet has 
continued to serve as a backup Air 
Force One throughout the Ford, Carter 
and Reagan presidencies. 

New generation 

With the current Air Force One near- 
ly 13 years old, and its backup ap- 
proaching 23, there's been talk for sev- 
eral years about replacing the 
presidential jetliner with a new-gener- 
ation aircraft. Most speculation focuses 
on wide-body jumbo jet models — 
Boeing's 747, the McDonnell Douglas 
DC-10 and Lockheed's LlOll, although 
the Air Force has indicated it probably 
will go with the DC-10. 

Somewhere aboard Air Force One is 
a special compartment for the "black- 
box" containing the secret codes that 
could be used by the president to order 
military action. The communications 
facilities aboard the aircraft are ex- 
tremely hush-hush. But in boasting of 
the plane's facilities. President Reagan 
has noted that he can place a telephone 
call to anywhere in the world and speak 
fi'eely on a "secure" line. 

The Air Force and White House 
wouldn't want any information made 
public, either, concerning any special' 
safety devices that wouldn't be found 
on a standard Boeing 707. It's doubtful 
that President Reagan would have only 
his seat cushion to use for flotation 
should Air Force One ever have to put 
down in water. 

There has never been a crash of a 
presidential plane, with or without the 
president aboard. But there have been 
a few safety incidents. 

A University of Chicago meteorolo- 
gist, Tetsuya Theodore f^ujita, warned 
the Air Force that Air Force One nar- 
rowly missed being caught in a violent 
downdraft two years ago. Fujita was 
studying microbursts — strong down- 
drafts that cause winds to spread out in 
a ring-like pattern as they reach the 
gi-ound. Fujita urged installation of a 
type of radar capable of detecting the 
downdrafts, but the Federal Aviation 
Administration doesn't expect to have 
one operational in the Washington area 
until the 1990s. m 
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BE YOIR mn IISS EARN 
$20 AN HOUR IN A MINEY- 
BUSINESS IE YODR imi! 



UP TO 





No Experience Needed 



With Belsaw Sharp-All it s easy to start your own business. No 
selling is involved, no inventory. People bring in their w/ork. . . 
you take in year round CASH PROFITS and keep 90C out of every 
dollar you earn. Work spare time or full time right at home in your 
garage, basement or tool shed. Work the hours you want — 
FREE Book tells how to start your own business even while work- 
ing at your regular job, 

BIG PROFITS — Plenty of business waiting. 

Every home and business has saws and tools that need periodic 
sharpening. There's plenty of business waiting for the man who 
can sharpen saws, planer knives, jointer blades, wood chisels, 
scissors, pinking shears, snips, lawn mowers, axes and other 
garden, shop and home tools Belsaw Sharp-All does ALL these 
jobs and more. . , quickly, and at a big profit. You will be sharpen- 
ing headquarters for carpenters, builders, lumberyards, facto- 
ries, home workshops and hobbyists , , , hundreds of )obs right in 
your own neighborhood. 

SEND FOR FREE FACTS TODAY! 

Ynij risk notliinQ t)y accepling this oltpi to spe how easily you can turn your spare time 
into BIG CASH PROFITS wilM your own Complete Soarpenmq Shop Send coupon or 
mail postcard tm lull details on our PKclusive 30-Day FREE Tnai OIIpi' 

30-Day FREE 
Ttia\ Offer! 

Our FREE Book tells how to start a 
profitable, lifetime home sharpen- 
ing business, how we help you 
grow, how we II finance you. 

BELSAW MACHINERV, DEPI 60581 PO BOX 31620 N KANSAS CITy MO Mm 



NOW! 

Use your 

SPARE TIME 
to BEAT 

inflation 
and the 
high cost 
of living! 



to sharpen eac" ^ ^^gs the wnu charn-AH 
you are the boss-^g ^"voURPoc^ 



BELSAW SHARP-ALL lets you sharpen saws. . 
shop and garden tools for home and industry. 

There is NO OBLIGATION! 



ACT NOW! 

Coupon^ 
Brings 
Full 
Details 





BELSAW MACHINERY 
DEPT, 60581 
P O, BOX 34620 
N. KANSAS CITY. MO. 64116 

Please send my FREE copy ol youi book "LIFETIME SECURITY" ana 

lull details on your 30-Dav Free Trial Offer' 



Name 



Address 




City 



Stale 



Zip 



Cor 
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HOLLYWOOD 

AT HOME 



Want dazzling video movies? The 
latest creative tools let you add special 
effeas, customize soundtracks 
and make sharp copies, too. 

BY CARL CAIATI 



Think of the last movie you saw. It wasn't a 
movie at all until the many hours of raw foot- 
dge were boiled down to a smooth-flowing nar- 
rative about two hours long. 

All this cutting, splicing and rearranging occurs in 
what Hollywood calls the post-production stage, 
where the soundtrack and special effects are mixed in 
as well. If done correctly, the seams are hidden and the 
rivets countersunk to give the appearance of a pic- 
ture-story filmed on a single reel, shaped from a singk 

(Please turn to page 168) 




New Stitch Welder Tames 
Sheetmetal Distortion 




Simplifies Home Bodywork 

With a little practice anyone can weld 
automotive sheetmetal with virtually no 
distortion or bum-through. The Stitch Welder 
makes it easy to run a continuous weld bead 
on quarter panels, body patches, floor boards, 
etc. If you've ever tried arc welding body 
panels you know the high amperage output 
plays havoc on thin gauge metal. Our new 
Stitch Welder controls amperage to produce 
professional, uniform welds similar to those 
made by expensive wire-fed MIG machines. 

Special Circuits Control 
Arc Welding 

By directing the arc welder's current through a 
copper wound solenoid and diode the Stitch 
Welder creates a unique pulsing action. This 
pulsed current produces an easy-to-control arc 
necessary for clean, uniform weld beads on 
sheetmetal. There are no buttons or triggers — 
the pulsing action is automatic! All you do is 
guide the electrode. 

Welding with the Stitch Welder is faster and 
easier than conventional stick welding. The 
arc's self-starting, so there's less chance of rod 
sticking. Once you strike an arc lay the rod on 
the metal and let the machine do the work. 
After some prartice you'll produce welds 
requiring little grinding or filling. Remember, 
as with any welding tool the Stitch Welder 
requires practice to produce good results. 
We've included complete detailed instructions. 



Attaches to Any A.C. Welder 

The Stitch Welder's five-foot power cord 
attaches to the electrode holder on any A.C. 
arc welder (must run at 80 amps or less). Uses 
standard arc welding rods up to 3/32' and 
will weld down to 22 gauge steel and stainless. 
The tool body is cast aluminum with a vinyl 
insulated grip for positive control. Electrodes 
held with a set screw and can be easily 
replaced. Tool designed for years of trouble- 
free service. ALWAYS USE PROPER 
SAFETY PRECAUTIONS WITH ANY 
WELDING EQUIPMENT. 

30 Day Shop Trial 

Try the Stitch Welder for 30 days in your 
shop or garage. If you are not completely 
satisfied, simply return it for a full refund. 
Order your Stitch Welder now for a head start 
on body work projects. The Stitch Welder is 
only $49.95 plus shipping. Available only 
through Eastwood. 

TO ORDER CALL TOLL FREE: 

1-800-345-1178 



For fastest service call toll-free 1-800-345- 
1 178 (in PA. 215-644-4412) and charge your 
Stitch Welder to Visa, MasterCard, or C.O.D. 
($2.75 additional fee on C.O.D.) Mail orders 

use coupon. ? Copynghl 1985 The Easthill Group 
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. #4369 Stitch Welders 



□ Send me 

al $49.95 plus $4.95 shipping & handling 

□ #4372 Arc Welding Rods Designed for 
Sheetmetal. 2mm dia.. special flux, 3 lb. pkg 
(approx. 120 rtxls) - $9.95 

□ Send Free 80 Page Tool Catalog 

□ Check Enclosed □ C.O.D. ($2.75) 

□ VISA □ MasterCard 



Card »- 



Expiration Date 

Name 

Address 

City 

Slate 



Zip. 



Pa Rnidcniv Add ft'i Salc>. Tax 

The Eastwood Company 

147 Pennsylvania Avenue 
Box 296 

Malvern, PA 19355 



Ccr 



" aterlal 



HOLLYWOOD AT HOME (continued from page 160) 




Editing Controller, 
VE582UQ by Quasar ( S 1 90), 
synchronizes two VHS decks. 





Son/s SL-900HF SuperBeta HiFi VCR ( $ 1 500) 
has built-in editing controller for Beta decks. 




JVC's Video Corrector, JX-C7 ( $350), gives total creative control. 
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Sansui AV-77 (alx>ve, $350) and AV-99 
(right, $500) provide color and quality 
control, video/audio mixing and dubbing. 



piece of material. Your videotape mov- 
ies can wear a similar technical polish, 
for just a fraction of what it costs 
Hollywood to add the credits at the end 
of a film. 

The basic techniques of editing a tape 
and dubbing a copy can be mastered 
with patience and practice. Equip- 
ment wise, you can perform rudimenta- 
ry editing on a shoestring budget with 
only two VCRs. To add gi-eater sophis- 
tication to your production, there is a 
wide variety of electronic aids that 
spans a reasonable price range. What 
you bring to the party is the raw mate- 
rial — and the imagination to create 
something from it. 

Requirements 

For the most basic video dubbing and 
editing, you'll need one machine to play 
the master tape and a second to make 
the copy. Because the copying machine 
needs recording ability, only a video- 
cassette recorder (VCR) will do. Play- 
back is all that's required for the master 
tape. This means you can use a VCR, a 
camcorder or even a videocassette 
player (VCP). 

You'll also need audio and video ca- 



1 -IM" : - I 


■ H HT A 


W A -A 






— - 



The Ideal editing hookup: Master tape (1) in camcorder or VCR Is 
watched on monitor (2) and fed to add-on (3) for signal processing 
(color correction, detail enhancement, and so on) before copying on 
the second VCR (4). Dub is then monitored on the second TV (5). 



Two-VCR households are not yet as 
common as 2-car garages, but you can 
borrow a second machine from a friend, 
or lease one from the same dealers who 
rent videocassettes. Ideally, you 
should make your copy on the machine 
that will be used to play it. This won't 
be possible if you're copying a tape of 
junior's graduation for geographically 
distant relatives. In this case, play the 
master tape on the machine that made 
it. Copies, by the way, will look best if 
recorded at the fastest speed (Beta II 
or SP for VHS) — no matter what speed 
you used for the master copy. 

Monitor your production 

You'll probably want some visual 
confirmation of your results. This isn't 
necessary when simply dubbing a 
straight copy, but it's essential when 
you're editing master tapes to assemble 
a customized copy. 

The most suitable hookup requires 
two TV screens — one to find your way 
through the master, the other to check 
the quality of your copy. Ideally, each 
display will be color (for valid compari- 
sons) and both will be monitor/receiver 
models. 

Monitor/receivers, unlike conven- 
tional TV sets, have audio/video input 
and output jacks, usually on their back 
panels. These jacks let you make direct 



bles to route the signals from VCR to 
VCR. It's best to u.se cables with RCA- 
type phono plugs, since these let you 
transfer the signal directly from the 
OUT jacks of one VCR to the IN jacks of 
the second. 

Regarding videotape, use the best 
grade possible for your copy (and even 
for the original). There's always some 
signal degradation when you duplicate. 
A high-grade or super-high-grade cas- 
sette will retain more of the original's 
quality. If that original was recorded on 
a high-quality tape, your copy will be so 
much the better. 




V6t5A from Recoton ($350) provides fades, 
color, sharpness control for four copies. 
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connections with the VCRs, and feed 
the signal through one component to 
the next with little or none of the 
deterioration that occurs with through- 
the-antenna connections. 

For editing purposes, you'd feed the 
the output from your master tape VCR 
to the IN jack of the first monitor. This 
original signal is then relayed to the 
copying deck by running cable from the 
monitor's OUT to the second deck's IN 




VIdicraft's Oetailer III |$300) allows you to 
correct specific areas within an image. 

jacks. You'll watch your copy on the 
second monitor by running the dubbing 
deck's output to the TV's input. 

How to edit 

Although there's a wide variety of 
accessory components that make edit- 
ing easy and add special effects to your 
copy, it is possible to perform rudimen- 
tary editing with your VCRs alone. For 
the most part, the process involves 
skillful use of the pause button on each 
machine. 

If you were to simply use the start 
and STOP controls at the beginning and 
end of a tape segment, you'd get visible 
gUtches and audible slurs on your copy. 
These glitches and slurs occur because 
it takes the VCR a moment or two to 
crank up to proper speed from a dead 
stop. This is minimized when you re- 
lease the brake from PAUSE, because 
the machine's already in play. Ghtching 
and slurring is further minimized on 
top-of-the-line VCRs that sport a 
"backspace edit" control, which literal- 
ly backs the tape up to the point where 
you've hit PAUSE, and cues it up for the 
next frame. 

This manual pause-editing isn't fault- 
free, and it's easier on some VCRs than 
on others. A model with single-frame 




Akal SS-V20 |S650) has 4'/i-ln. cofor TV, 
handles six sources and two TVs. 

advance will help you get exactly to the 
right editing point. Slow-motion's help- 
ful too. 

Helpful accessories 

A separate component that will 
home-in on editing points and synchro- 
nize two VCRs to start and stop is the 
VE582UQ Editing Controller from 
Quasar ($190). It's designed for VHS- 
( Please turn to page 1 70) 
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MUST LIQUIDATE 

HEAVY DUTY 

WET/DRY VAC 




• 10 gallon 
capacity 

• Two-slage by 
pass motor tor 
powerful 
suction 



Factory 
New! 
nrtt 
Qualtyl 



All-purpose vac for Mg or smal Jobs! 

Because of a factory overstock, we are 
authorized to liquidate tfiis brand new 
Wet/ Dry Vac at a BIG savings to you! 

It's the same kind used by many pro- 
fessional cleaners. Has double nitration 
system with a secondary auto-shutoff 
when tank is full. Industrial-type two- 
stage bypass motor has bearings that 
require no lubrication. Ten gallon heavy- 
duty steel tank and cover. 115V, 7.5 amp, 
60 Hz, 3-prong grounded plug. Upright 
push handle. Wire storage basket for 
cord. Accessories: 14" nozzle, 14" brush 
shoe, 14" rug shoe, 14" squeegee, two 
extension wands, 12 feet of 1 W diameter 
suction hose. Backed by One Year 
Limited Factory Warranty. 

ust H69.95 



n69 

ham H-962'64106-00 Ship, hand: «13.B0 
I outaida continental U.S. are *ub|ec1 to spaclal 
condttiona. Ptaaaa call or write to fnquira. 



liquidation 
Priced At . 



Credit card cuatomera can order by phone. 
24 Noun a day, |7-x^i MHil' 
7 days a weak. WW 



Toli-Free: 1-800-328-0609 

Your check it welcomtl 
No delayt In order* paM by check. 

C.O.M.B. Direct Marketirtg Coip. Item H-962 
14605 28lh ANfe. N./Minneipolis, MN 66441 -3397 
S«nd — Wat/Dry V»c(»» Item H-962-6410B-00 at »169 
••ch plus SI 3-50 Mch for ship, handling. <MinnMK>ts 
rasldants add 6% Mtot tax. AHow 3-4 weeks for detivery. 
Sorry, no CO-D. orders.) 

□ My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleChecfc.) 
Charge: □ MasterCard^ □ VISA^ 
Acct. No, ■■■■ II Ft ^ 

PLEASE PflINT CLEARLY 

Name ■ - ■ - ■ ...i . . 

Addresa n ,. ,i . 

City ■ 

State ZIP 



Phone — L, 



Sign Here - 



CaO.MaB. Direct Marketing Corp. 
Authorized Liquidator 

14605 28th Ave H • Mpis . MN 55441 3397 





At Just 20 lbs., 
What It Will Do 
Will Amaze You! 



If you're a backyard gardener, you 
need a big, expensive tiller like you 
need rabbits. What you need is one 
small, precision machine that can do a 
variety of jobs in the garden and 
around the yard . . . quickly, easily, 
neatly and economically. 

The exciting Mantis Tiller/Cultivator 
is changing the way Americans gar- 
den. It weighs just 20 pounds, so any- 
one can use it. It starts with a flick of the 
wrist . . . cuts through tough soils . . . 
turns on a dime . . . weeds in and 
around plants, between narrow rows 
and along fence lines . . . and runs all 
day on a gallon of gas! What's more, 
with its inexpensive attachments. It 
quickly becomes a furmwer, lawn 
aerator or de-thatcher, a power edger. 
or a hedge trimmer! 

3-Week In-Your-Garden TVial... 
That doesn't start until 
you start gardening 

Best of all, you can try the Mantis — 
risk free! If you don't love it, simply 
return it for a full refund, including 
shipping! 

Why spend another season without 
the little tiller that's changing the way 
Americans garden? » mmc its* 



Mantis Manufacturing Co. 

1458 County Line Rd.,Dept. 847 
Huntingdon Valley, PA 19006 



□ Please send me Information on the 
Mantis Tiller/Cultivator, and FREE 
3-WEEK TRIAL. 



Name 



Address 



I 

I City _ 
l^tate 



.Zip. 



169 



Th* Horncbullt 

J£T -HELICOPTER 

LOW -COST DISIONS /ASSIMBLT MITNOOS 

Carries on* ptraon-ptus • Veriical t»lte-ot( & l&ndint 
-tool coMtruction • Can bt flown without 
a liceaw • Ums I -cast (ud 
COMSTRUCnON UAMUAL 

Only in.OO" 




TM Helicopter Experimealer's 

ith dafjgnt, dati, methods and luppllari 
for tht fotary-wing hobbyiit (lllta.). Only 110.00 

BOTH ABOVE BOOKS: ONLV ttl.M 

■M If »aa* ra«t*f«. Sw^ C3. fiaft wit*. 



Kit < (Xoni in/o: 
IJ or FREE with in q 



Riderwood, MD 21139 




CATALOG 

SEE 116 pages of hard-to-flnd 
products to build, restore, reflnish 
anything of wood! Choose from 14 
Tine hardwoods. 109 veneers, 76 
inlays. Cabinet & furn. hardware. 

Pro Tmishes. Uphol. supplies. Chair 

& table legs. 33 pic. moldings. Cane. Lamp parts. 
Carving tools. Specialty tools, shop equipment. lOO's 
plans, how-to books. 2,000 products. Send SI for 
Catalog now. Get DOUBLE your money back! 

CONSTANTINI Est. I812 

2051F Eastchcster Road, Bronx. N.Y. 10461 
Here's $1 for 1 16-page Woodworkers Catalog 

DOUBLE Your money Back! 

Mail coupon now for dollar 
Catalog. We include S2 re- 
fund Certificate good on 
1st catalog order! 



L 



Name . 



Address . 



CItyStateZIp 



BI6 PROFITS 

In Steel Frome Homes 

OWN YOUR OWN SUCCESSFUL 
TRI-STEEL DISTRIBUTORSHIP! 

We make it easy with: 

• Low capital investment 

• No inventory requirement 

• Distributor training & support 

• Substantial discounts 

• Single & multi-family designs 

• Low maintenance 

• Tremendous energy efficiency (R-30) 

• Unique patented designs 




TAKE ADVANTAGE* 
OF THE HOTTEST 
IDEA IN HOME BUILD- 
ING. JOIN OUR WINNING 
TEAM TODAY 

Select territories now available with 
a refundable $4,950 investment. 



For more information call 
[800] 433-5555 or in 
Texas [800] 772-5909. 

1400 Crescent • Denton, TX Sj^Sw 

e 1986 All RIghia Rexrved 



DRAINS CLOGGED? 
BLOW THEM OUT WITH THE 
PANGO PLUNGER'" 

Don't risk damaging your plumbing with 
strong corrosives, and stop using messy ^ 
snakes Just pump air into the "Pango 
Plunger"™ place adaptor fitting over 
drain (3 adaptors furnished) pull trigger 
and a blast of air will clear most block- 
ages. Made of tough non corroding 
plastic. We guarantee your satisfaction. 

PANGO PLUNGER " 

BOX 308 5" 95 + $3.00 

CANFIELO, OH 44406 MONEY tWDER OR CHECK HANDLING 

VISA CALL TOLL FREE mastercard 

1-800-772-1234 
24 HRS, - 7 DAYS A WEEK 




TREE BRANCH & 
HAND WOOD CUTTER 



U S Patent 4,327.487 





$19.95 eacti 

+3.00 Ship t 
Handling 

This unique wood trimmer cuts out. chips and trims branches, 
wood and other hard to break surfaces. Better than shear- 
type trimmers, this chipper requires little effort and performs 
well on even larger branches. 

Send Check or M.O. CHIPPER SALES 

for $22 95 to: 1 9827 W. 1 2 Mile Rd., Suite 257 
Southtield. Ml 48076 



Overstock Sale 

Famous 
South Bend /^^^^^^ 

Quality \- \ | 
Metaltuming ! (i ^ ° - 
Lathes L§ ! T 



I 



20% 

oft list price! 




10 " SWING, BENCH 
OR CABINET MODELS 

Turn precision parts for models, prototypes: 
cut up to 48 different thread pitcfies: make 
replacement parts for tools, equipment and 
much more. You ll get industrial precision 
and ruggedness with hardened and ground 
bedways and 12 easy-to-change speeds, 
now at a special one-time price! Includes 
motor, control, one-year warranty. 

BENCH MODELS: S'/S bed- 
was $2744. NOW $2195. 
CABINET (MODELS: 3'/S bed - 
was $3271. NOW S2617 

^S^\ VISA accepted. 




Call collect to order, 
1-219-289-2253. 
Ask for me, Ed LaVelle 

IMMEDIATE DELIVERY 



400 W, Sample Street, Soutti Bend. IN 46625 



HOLLYWOOD AT HOME 

(Continued from page 169) 

format recorders — and only those 
brands made by Quasar-parent Matsu- 
shita since 1982. These include General 
Electric, Magnavox and Panasonic. 
There are no Beta-format editors avail- 
able to consumers, but Sony's SL- 
HF900 SuperBeta HiFi VCR ($1500) 
has a built-in controller that will syn- 
chronize another Beta deck. For edit- 
ing control over 8-mm VCRs, Sony 
offers the RM-EIOOV ($180). 
Editing controllers don't give you 




Hybrid-S special effects generator by VIP 
($4I9| provides fades, wipes and more. 

special effects, but accessory special- 
effects generators and signal proces- 
sors (we'll call them add-ons) can be 
used to impart professional, studio-like 
touches to your editing. These, and 
editing controllers, receive the output 
from the master-tape VCR and process 
the signal before it's recorded on the 
dubbing deck. Pricewise they span ex- 
tremes from $50 (for Ambico's Super 
Duper) to $1300 (for SciTech's SEG- 
31), but most weigh in around $350. 
Although specific features will vary 
from model to model, add-ons generally 
let you: 

■ Maintain quality from original to 
copy, by allowing you to sharpen the 
details, vary brightness and correct the 
colors; 

■ Make smooth transitions between 
segments, either with black or white 
fades or horizontal, vertical and diago- 
nal wipes across the screen; 

■ Alter colors completely, for example, 
to turn a day scene into a hallucinogenic 
dream; 

■ Create patterns, such as halos 
around filmed images, or kaleidescopic 
mosaics. 

Most add-ons also function as switch- 
ing bays for multiple sources. This 
means you will be able to mix the 
output from two or more VCRs (or 
videodisc players) to dub onto yet an- 
other unit. Many, too, will allow you to 
perform audio dubbing. 

Video editing can be a rewarding and 
fun-filled experience, but it's not with- 
out its learning pains. Just remember 
that magnetic tape is very forgiving. 
Unlike film, you can erase your mis- 
takes and record over and over, with no 
one the wiser but you. M 
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SEA 

EAGLE 6 
9-7- X 4 6\ 31 lbs 
HoWs 4 adults 3HPcapacily 



The Quality Alternative to 
Higti-Cost Inflatable Boats! 



pay S600, S1000 or even more 
lof an inflatable boat? 
Modern technology and new, 
improved materials make 
possible inexpensive yet 
tong-lasling inflatables 
FncesstartatSeO 
^ Canoes, dinghies. 
\ motomiount boats 
* and speedboats 
• FREE color catalog' 
k Write Sea Eagle 

/' Dept PM62B 

PO Box 944. 
Smilhtown. NY11787 
I Ophooe 516-724-8900 

L Monday ~ Fnday 

i 8 30am to 4 30pm EST 



HERNIA APPLIANCES 

FOR COMFORT! 

Vou can enjoy heavenly 
comfort night and Hay at 
work or al play! Send lor 
FREE illustrated bonklot 

BROOKS APPLIANCE COMPANY 
300 Michigan Ave.. Marshall, Mich. 49068 




Pill CATALOG! 



Outstanding How- To, Electronics. 

Computer, Aviation, and 
Automotive books! Over 700 titles. 

TAB BOOKS Inc. i>HM l>M\ > 

P.O. Box 40, Blue Ridge Summit. PA 17^14 



6^12;000 INJURIES 
46,200 DEATHS 




COULD 





TRIOLITE 



THE THIRD BRAKE LIGHT 




'National Safety Council Statistics 
for 1984. Government testing has 
proven that a third brake light mounted 
at eye level can 



REDUCE REAR-END 



DIMENSIONS 
6"x2" 
HEIGHT 5" 



COLLISIONS BY 53% 

This LIFE-SAVING THIRD BRAKE LIGHT is required on 
all 1986 models. The TRIOLITE'" is easy to Install 
Inside the rear window & has a 60-day money back 
guarantee. 

MULTiTnnD€ RMenicn, inc. 



LIMITED OFFER!!! List Price $24.95 — YOU SAVE $6.00 EACH 

Your Price ^18.95 ea. send me triolite(S) at 

S18.95 each. Enclose S3.00 for shipping & handlinq in the U.S.A. 

Free shipping when ordering 2 or more. California Residents add 6Vi% sales tax. 

NAME 

Address 

City 

( ) VISA 

Card # 
Signature 



Slate 

) MasterCard ( 



)Money Order 



Zip 



( )Check 



E»p. 




The First Portable 

Power Sprayer 
Designed for the 
Suburban Homeowner 

Everybody wants a turn with the Mantis Spray 
Mate! It's so easy to operate and always gets the 
|ob done quickty — and satelyt 

Protecting fruit trees . . . spraying weed killers 
. . . applying pesticides in your vegetable garden 
. . . power-washing windows, siding, or the family 
dog . . . owners never finish counting the ways 
Spray Mate makes play out of wtiat was once 
work. 

We made it easy. 

Push button starting . . . |ust aim and spray. Big, 
12-gallon tank means fewer trips back and forth. 

We made it safe. 

Precise control trigger spraying wand. Oversized 
wheels prevent tipping. Clear in-line filter. 

We made it to last. 

Rugged stainless steel frame. Professional-type 
double diaphragm bypass pump resists corro- 
sion. Battery-powered electric motor. Seamless 
polyethylene tank. 

We made it ^i[foniab^c. 

Loaded with professional features. Virtually main- 
tenance free. Yet priced under S300. 



TTf Spray Mat* at home for 3 WMks, 
RISK FREE. U you'r* not dellghtwt, 
w*'U buy It back! 




Mantit Mamilacturing Co. 

l^lSe Counry Line Rd , OepI P160 
Huntingdon ValBy. PA 19006 

7 Rusn OelaB on SPRAY MATE ana FREE S-WEEK TRIAL . 



Oiy. 



^^Bie Zip J 
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Pay For Your Hobby! 



WW) MTA/to'i New 
am— J IMtl Oftacton 




Sensitive detectors locate the call Toll Free: 

rare and valuable for tun and l-800-547-69li 
front. J89.95 & up! WHITE S ELECTRONICS 

Dept. PA-6 Sweat Home, OR 97386 



INSTALL HOME LIGHTING PROTECTION 

Worth $1 .200 for only $194. We supply hard- 
ware and Instructions, you supply ONE DAY'S 
LABOR. Excellent moneymaker! 
PMCo,, 421 Market St., Elmwood Park, N.J. 
07407 



SeHMasonSport 

and cam instant commission 

BE A MASON DEALER and sell our ruj^ed, quality- 
made sport and work boots to your fends eind 
neighbors. Earn instant cash commissions from 
$10.00 to $20.00 per hour. Absolutely no investment 
required. All you do is show the fulI<oIor Mason 
catalog to your customers. Let them select from 
over 400 styles of footwear for men and women. 
Write for details. 

Send for FREE Sales Kit. Mason Shoe Mfif. Co 
Chippewa Falls. WI 54774 





' MASON SHOE MFG. CO.. Dept. P-784 
I Chippewa Falls. WI 54774 

Please rush ^ant FREE catalog & dealer slaiter kH to: 

NAME 



ADDRESS- 



cnY_ 



STATE ZIP J 




SMALL ENGINES , 

GENERATORS. TROY-BILT TILLERSl. 
LAWfMOWER PARTS. MUCH MOREI 




2612 LynSM So . D^X 
MmraapcMIS. MN 55406 

«i2'a72-42ee 



BUILD A BIKECAR \j 

The Amazing Mini Car Burtt with y 
Bicycle Parts! Electnc-Pedal /A 
Powered! Fun to Drive' -^"^ ■ 
Easy to Build' 

PLANS $7.95 



:-Pedal 



SPORTRAN CO 

P.O. Box 7077 R. Endlcoll, NY 13760 




An outstanding watch value: on land, at sea, and underwater . . . 

Navigator™ Watch 

Now, with new safety ratcheted $/X095* 
bezel, and still only ''■rvf — 

*But read the ad for an even better deal! 

Wear this watch to work, to play, to swim and dive. The Navi- 
gator" Vktch is powered by a sophisticated, ultra-accurate 
Japanese quartz movement. It has both a luminous analog 
dial and an LCD display. This is especially helpful when 
you are far away from home ancl want to have time in 
two zones. The LCD display shows time continuously 
— in 12-hr. or 24-hr mode. Push the button and you 
display day and date. There is a subtle yet insistent alarm 
and a switchable hourly time signal. The stopwatch/ 
chronograph reads to 1/100 .sees, and has "interrupt" and 
'lap" moaes. A light switch illuminates the display. 
The Naingator"" Watch is totally executed in black 
metal, including the linked, stainless steel band. It is water- 
pnxif to 150 ft. The new, exclusive ratcheted safety bezel 
prevents you from staying underwater longer than you had 
planned. The crystal is "mineral glass— it will never scratch. 
We import these outstanding watches directly in large 
quantities and are able to offer them for just $49.95. Nation- 
al catalog houses offer the identical watch for $120 or more, 
and that's mthout the exclusive safety bezel. But here is an 
even better deal: Buy tivo for $99.90, and ive'll send you a 
third one absolutely FREE, ivith our compliments. Take 
advantage of this nutstdnding offer while it is available. 

Note: Far quantity orders (100+) with your compa- 
ny logo on the dial, call Mr. Geraid at (415) 54>«57D 
or write him at the address below. 




•The «i 

vanccd chip 
(hat steers the 
many tunctkmi 
(rf the .Vfli'ii^fl/or'" 
Wfa/i/i is powered 
by one tiny mer- 
cur)' cell, it should 
last at lea.st one year 
before it needs to be 
replaced. 



FOR FASTEST SI KMC I , ORDER 

TOLL FREE (800) 431-9003 

24 hours a day, 7 days a week 
Please give order #l(nSA99a If you prefer, mail 
check or card authorization and expiration date. Vie 
need daytime phone for all orders and issuing bank 
for charge orders. We cannot ship without this in- 
formation. UPS/insurance; $5.95 for one Navistar"' 
Watch, $6.95 for three. Add sales tax for CA deliv- 
ery. You have 30-day return and one year warranty. 



kaverkills 

since 1967 

131 Townsend Street, San Francisco, CA 94107 



HINTS 
FROM 



Paintbrush soaker 



CUT FOR BRUSH 
HANDLE 




TURPENTINE 
OR ALCOHOL , 

BEND SCREEN 
TO FIT r 
FROM BOTTOM 



SEDIMENT 
FALLS TO 
BOnOM 



I use a 1-pound coffee can with a plastic 
lid and some screen to soak paintbrush- 
es. Bend the screen so it rests near the 
bottom of the can. When sediment be- 
gins to accumulate on the bottom, use a 
stocking to strain the turpentine, or 
other solvent, into a clean coffee can for 
reuse. — Jerry Pollack 



Easy hand cleaning 

The hardest part of many do-it-yourself 
projects is cleaning your hands after- 
ward. However, it doesn't have to be 
difficult if you plan ahead. Before you 
tackle a job, rake your fingernails 
across a bar of hand soap to coat the 
undersides. Then rub soap over the 
backs of your hands. Work it into your 
knuckles. Once your job is completed, 
washing is quick and easy. 

— Wayne Fugaie 



Solder cord binder 

Little rolls of solder are easily mis- 
placed and a nuisance to track down 
when you're in a hurry. However, you 
can use an 8- to 12-in. piece of solder to 
secure the cord of your soldering gun 
after you've finished using it. Then 
you'll always have some solder handy 
when you reach for the soldering 
gun. — Danny Saucier 
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AMERICA S FAMOUS 
LINCOLN LOG HOMES 
NOW SEEKING A DEALER 
FOR THIS AREA 



f 



If YOU are the person we are looking 
for. the financial opportunity of 
representing Lincoln Log Homes, a 
Proven Winner, is unlimited. 

— FEATURING — 

• Solid. 8" uniform, treated logs. 

• Exclusive "weather lok" log corners. 

• Two-day training program for all 
dealers. 

• Protected sales territory. 

• USSI 'Maxi Mini" solar and fireplace 
total home heating system that can 
cut utilities up to 60%: installed for 
under $6,000. 

• Sold in kit form or assembled. 

Individual selected must have ability to 
purchase or mortgage a $13,100 model 
home. 

Call 

MR. POPE (704)932-6151 
COLLECT! 

LINCOLN LOG HOMES 
6000 Lumber Lane 
Kannapolis, NC 28081 




The Excitement Is 
Buildmg.. ^^^^^ 

Catalog 
' of 
^ jjf Plans 



Only 
$1.50 



From a tool box to a storage shed, a doll 
cradle to glass cabinets, our catalog has 
plans for you in these areas: • Fine Furniture 
• Storage Sheds •Kids' Stuffs For Your VSbrk- 
shop • Leisure Time • Outdoor Living 

Plus, choose from hundreds of reprints 
and books on car care, home maintenance, 
boating and more. Send for your catalog today 
and experience the excitement that comes 
from building it yourself. 




TO ORDER Send your name and address 
with check or money order, to: Popular 
Mechanics, Box 1014, Radio City Station, 
New York, N.Y. 10101. 



THE FIRST STEP 
IN INSTALLING 
A DUVINAGE 
SPIRAL STAIR KIT: 

SEND FOR OUR 
FREE BROCHURE. 




Find out how easy and economical it is to install 
the best spiral stair kit. Mail the coupon today 
Duvinage. Box 828, Hagerstown, Md. 21 741 

Name 



Address- 

City 

Zip- 



,-State_ 



-PhoneL 



PM286 



Gel these professional advaniages al no exira cosi 
when you lake Locksmllhing insillule Iralnlng. 

BE A LOCI^MITH ! 

due to rising crime. The Institute, 
of course, can't guarantee you a 
job or Income, but we have suc- 
cessfully trained thousands of 
men and women with basic me- 
chanical aptitude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same for you. Write us. 
It could be the key to a new future! 
Approved by N.J. Com- 
IQP' '"'55'°"®'^ °' Education. 




Learn the money-making art of 
Locksmithing! Home study with the 
famous Locksmithing Insti- 
tute is like an actual ap- 
prenticeship ... in your 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
ceive your own electric 



key machine, locks, keys, parts, 
picks— all at a price many grad- 
uates say would be fair for just the 
instruction! 

START NOW! 

In mere weeks you can be ready to 
make money copying keys or in- 
stalling locks. Later, you can get 
into even more profitable areas of 
locksmithing. Our course also in- 
cludes a special unit on Fire and 
Burglar Alarm Systems— another 
field with new earning potential 




State Approved Diploma. 



LOCKSMITHING INSTITUTE 

Established 1948 • Division of Commercial Technical Institute 



Little Falls, New Jersey 07424 





SEND TODAY FOR FREE BOOKLET 




"I have already 
master keyed 
my Ellis Lodge 
and 38 apart- 
ments. ..so you 
see my locksmith course is 
practically paid for! I was 
never so enthused with les- 
sons in my entire life!" 

Adelindo OrsI, Jr., 
Azusa, Calif. 



"The lessons. 
%m fi materials and in- 
Wv structors were 
EXCELLENT . . . 
I really enjoyed 
the Locksmithing course. Am 
telling my friends about the 
course, as it is well worth 
the tuition." 

Frank R. Bishop, 
Holt, Mich. 



I TO: Locksmithing Institute, Dept. 110-026 



Little Falls, New Jersey 07424 



Please send FREE Op- 
portunity Booklet and 
sample lesson mate- 
rials. No obligation. No 
salesman will call. 



NAME. 



ADDRESS- 
CITY 



STATE. 



-ZIP- 



□ Check here if Veteran 
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I 
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CIASSIFIED^ 

ADVEHTISEMEWTS 

Sophie Gronovvicz, Classifie<1 Sales Manager Dorothy Nolan, Classified Service Manager 

Rate: $6.70 per word payable in advance ^ach insertion. Minimum insertion ten words. 
Bold face capitalized words — $1.00 per word additional (First word set in Bold Face at no 
extra charge, Zip Code Free.) Centered Headlines in All dbld-Face Letters- — $45.00. 
The next available issue to place an advettisement in America's No. 1 Classified Section is APRIL. The closing is FEBRUARY 5th. 
Send retnittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, NeW York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order. Popular Mechanics 
maintains a register of such mall-order advertisers containing their complete names and street addresses. 
Advertisers using P.O. Box number must furnish complete name and street address for our records. 
To avoid delay in the publication of your ad, please send samples and descriptive materials with your request. 



PUBLISHER'S MART 
BOOKS A PUBLICATIONS 



LEARN how to win big money playing roulette! No non- 
sense professional methods. Only $3.00. Repasy 
Publications, 228 Volkert St., Highland Park, N J. 08904 



SAVE SIOO'i of dollars on your phone bill every year. Com- 
plete details orl which phones to buy. phone services, tong 
distance services and more! Fully illustrated book $4.00. 
NOVA Enterprises, P.O. Box 9200, Trenton. tiJ. 08650 



PUBLISH your book! Join our successful authors. All sub- 
jects invited. Publicity, advertising, beautiful books. Send lor 
tact-filled booklet and free manuscript report. Carlton Press, 
Dept. PM,\: WSsI 32 Street, Klew York 10001 



PUBUSHERS' OVERSTOCKS, BARGAIN BOOKS 2,000 
titles, all subjects! Free catalog: Hamilton, Box 15-A, Falls 
Village, CT 06031 



GET AhlEAD!! 400 Sell-improvement books Duty free. 
Write: Books. Box 1195, Smiths Falls, Ontario. Canada K7A 
584 



LASER TYPESrmNG, INEXPENSIVE) Sample Portfolio. 
Send $1 to: MGA Services, P.O. Box 863994. Piano, TX 
75066-3994 



FREE iLLUSTRATEO BOOK LISTS. HUNDREDS HOW- 
TO, SELF— HELP. BARGAINS. Crk:ket Hills Guikl. 110 
Rinkus, Route 6, Indiana, Pennsylvania 15701 



OBSERVER'S GUIDE TO HALLEY'S COMET. 75pp pic- 
tures and charts. Where, when and how to see it. $3.95 (add 
$1 .00 postage & handling). Carolina-Virginia Book Fairs, P.O. 
Box 998, Mt. Pleasant, NC 28124. 



MAINTAIN vbuR VcN. Equipment and tapes last longer, 
perform better. Complete instructidhs $4.25. Wood 
Publk:ations, 6055 Vicki Court, Columbus, Ohio 43229 



ARE YOU A LEADER. 
OR FOLLOWER? Be a LEADER! "DYNAMIC LEADER- 
SHIP" TELLS YOU HOW! jUST $6.95. Satisfaction Guaran- 
teed. Send check to: James Publishing, 65B Diviston Ave., 
MP1 1 , Eugene, Oregon 97464 



IiIaKE money wilh a successful garage sale This retort 
tells you how. Mail $2 lo: R. Beron, 57 Dogwood Road, 
Bremen, IN 46506 



FREE SELF-IMPROVEMENT CATALOG - OVER 300 
BOOKS. Like Hypnotism, Astrology, Sex, Gambling, Health, 
Inspirational. McNee s, Dept. PM2, 866 Five Forks Road, Va. 
Beach. VA 23455 



mokjESTION? Don t take antacids! Free details. HeaHh 
Report, Box 777PM, Amherst, MA 01004 



QuiT SMOKING! Discover How. Booklet $3.00. Dudley 
Ptlblicatwns, P.O. Box 425, Taft, Calif. 93268 



HOW TO SIMPLIFY PREPARATION of your individual 
iKcome tax rSlurn. By CP. A. Box 718C2. Southbury, Conn. 
06488 



1 7-? POPULAR MECHANICS 



MAGAZINES 



BUILD METALWORKING PROJECTS irom plans instruc- 
tions photos in bi-monlhly magazine. Also articles on lathes, 
drilling, milling, grinding, foundry, micro-machining. 6 issues 
per year. $18.50. Check, charge card. Money-back guaran- 
tee. Call BOO-824-7888. Operator 660 (anytime) or write: 
HOME SHOP MACHINIST, Box 1810B1, Traverse City, Ml 
49685. 



LIVE STEAM magazine offers authoritative articles on loco- 
motive, marirre, automotive, traction and stationary steam 
engines. Every monthly issue includes accurate plans and 
detailed explanations to help you complete working nK)dels 
you can display with pride. $25 per year. Check, charge card. 
Money-back guarantee. Call 800-824-7888, Operator 660 
(anytime) or write: LIVE STEAM, Box 629B1, Traverse City. 
Ml 49665. 



CATALOGS . 

FRfE CATALOG - BEST IN THE INDUSTRY 
A COMPLETE CAMERA STORE IN A CATALOG 

ONE of the World's Great Catalogs, and it is photographic. 
Send to Porter s Camera Store, Inc., Box 628, Dept. PM, 
Cedar Falls, Iowa 50613 for your Free Copy (U.S. Only). 112 
tablok) size pages filled with 4,000 items rfiany of them exclu- 
sive and very unusual. Plus popular brand cameras, lenses, 
flaSh, etc., at discount prices. Huge inventory, fast service, 
great packaging You must see it to believe it. Order your Free 
copy today. 



KITES! Free Color Catalog. Choose from over 1 00 unusual 
arxJ innovative kites. Into The Wind, 2047M Broadway, 
Boulder. CO 80302 



SHOP FROM HOME. Household, pet. FROZEN FOODS, 

Gift Items. Health. Beauty. Beverages. Laundry products. 
Directory Send $1.00— BLOSE. Box 1626. Fort Lee. NJ 
07024. 



POPULAR MECHANICS "PLANS AND IDEAS " CATA- 
LOG #1700 — Hundreds Of ideas on workshop projects, 
plans for shop tools, storage houses, boats, furniture, toys — 
just about everything! Send $1.00 to: POPULAR 
MECHANICS, P.O. BOX 1014, RADIO CITY ST A., NEW 
YORK, N.Y. 10101 



FREE tool catak>g. Toolline. 817 New York Ave.. 
Martinsburg, WV 25401 



AUTOMOBILES 



NEW CAR $1 25 above dealer cost. Learn how. $1 . Waugh, 
896 College Pkwy.. Rockville, Md. 20850. 



FILLING DENTS WITH LEAD. LosI art cledriy explained. 
My guaranteed method $12.00. Alan Ryan, 11355 E 14th 
Ave.. Aurora. CO 80010 



DIGITAL CENTRALIZED CONTROL: Keypad Control of 
ALL automobile electrk^l functions. Detailed schematics 
instructions, $5.00. Bayside Electronics, Box 71, Patuxent 
River, Maryland 20670 



MPG MINDER. Simple record for tracking MPG by tankful, 
lo date. $1 .00 SASE: Process Enterprises. Box 234. Hudson. 
OH 44236 



200 MPG CARBURETORS: FACT or FRAUD? You 

decide! Twenty-six page SPECIAL REPORT. FascinatingI 
Inlomiative! Order your copy Today. Send $6.00 to: Special 
Report. I>ept. 286A. 304 San Miguel. St Chartes, MO 63303 
FULL MONEYBACK GUARANTEE. 



EASY Made Inexpensive 75% More Miles. Box 247, 
Lebanon, Ind 46052 



85 MPG Cart)ureter. Build your own. Drawings and instruc- 
tions $6.95. Guaranteed. Ed. Huot, 2214 Church, Port Huron, 
Ml 48060 



BOOST M.P.G.-f POWER MAGNETICALLYI SASE or 

$4.00 Cassette. N.E.P., 660P Main, Pullman, W.V. 26421 



FREE Save On Car Insurance Guide. Vi/hen Ordering 
Brand f^ew Save Thousands When Buying A Car Guide. Only 
$6.00. TIMO, 5300 Lflurel Cyn. #li2A. No. Hollywood. CA 
91607 



FREE AUTOMOTIVE SECURITY CATALOG: Largest 
selection available. Do-It- Yourself. Pagers, alarms, hood/ 
locks, glass detectors. Allow 4 weeks. Immediate Delivery. 
Send $1.00. Autorhotive Security Equipment. Dept. 2, P.O. 
Box 382. Plainview. iMew York 11803 



AUTO SUPPLIES & EQUIPMENT 



BRITISH SPORTSCAR PART^. AH, JAGUAR, MG, TRI- 
UMPH. COMPLETE SELECTION OF ftESTORATION 
PARTS AND ACCESSORIES. INTERIOR, BODY, ENGINE, 
AND ELECTRICAL PARTS. 400 PAGE CATALOG $7.00, 
(203) 655-S731. SPORTS & CLASSICS, INC., 512 BOSTON 
POST ROAD, DEPT. PM, DARIEN, CT 06820 



SPIKES-SPIDER new technology lor traction on ice and 
snow. Quick, clean installatksn. Write for free information men- 
tioning car make, model, year, tire size. Frigk^uip, Box 813, El 
Dorado, KS 67042 



ALTERNATOR Generator Rebuikling Book. Price: 
Hedelund Engineering, Box 26024, Las Vegas, NV 89126. 



PARTS: Army Jeep and truck parts. Spare Parts & 
Equipment Co.. P.O. Box 751. Lexington, Kentucky 
40587-0751 



CARPETS, top. shocks, suspension parts for all cars 1935- 
1980. Free catalogue. Kanter Auto Products. 76P Monroe. 
Boonlon. NJ 07005. 800-526-1096. 



YOU CAN BEAT THE CAR THIEVES WITH CAR-COP. 

Easily installed yourself. Beats many $100 systems. Guaran- 
teed, only $12.95 ppd. GH Distributors, 619A-Kansas, 
Pasadena, Texas 77506 



MOTALOY ring valve job while driving. Guaranteed. $1 0.00 
two $18.00. Postpaid. Andris. Box 34081 , San Francisco, CA 
94134. Dept. A 



DEAD BATTERY? CHARGE-N-START charges battery 
without lifting hood. Plugs into cigarette lighter. No dirty hands 
or clothing. $24.95 plus $2 p&h. New BrunswkHt residents add 
1 1 % sales tax. Cheque or money order only. S. & L. Williams, 
Durham Bridge. New Brunswick. Canada EOH 1 GO. 



REVOLUTIONARY Proven Product INCREASES gas 
MILEAGE. One time applk:ation. Send $1.00 lor info. AR 
Industries. 8016 Harris Ave.. Baltimore. MO 21234 



DOUBLE THE LIFE OF YOUR ENGINEI Send for free 
report. C&R. 2405 Cliftswaltow. Sandy. UT 84092 



BICYCLES, SUPPLIES 



SAVE-a-Lile with Bike-Boogie. Colorlul Spinning lateral 
reflector for Bk:ycle Hubs. $2.98 plus $1 .00. P.O. Box 45431 . 
Dallas, Texas 75245. 



MOTORCYCLES, MOTORSCOOTERS & 
SUPPLIES ., .. 



GO Karts, Minibikes, Atv's. Kits, Parts, Engines, Lowest 
Prk»s. Largest Selection. 72 Page Catakig $3.00. Ftofund- 
able. Kart World, Dept. C, 1488 Mentor Ave., Painesvllle, 
Ohio 44077 



(Continued on next page) 



MorencvcLBS, motorscOotbrs a 

SUPPLIES 

(Continued Ifom preceding pagej 

.•4a»MM«ilw Kit. Qo-KMtoi Rwiw*. EnolnM, Wlwato 
Cluletias, Tim. Inokidlng Mopjd Pails and AccMaorfas. 

More Parts-Lower Prices. 1985 Wholesale Catalog-$2.00, 
Karts & Kits. P.O. Box 1028. Maywood, NJ 07607 

. CUMIIukaaaalar<iMalaMpaila<»lata9.SmC(wait, 
1100 Mphw. Dolhan, Aiabama 36301. 



PLANS Build Your Own!! Go-Kan $5 00, Mm) Bike S4.00. 
Tin* Wheelar ATV $7.50. Hydro-Plane $4.00, Pedal-Boat 
S6.00. UWP-Plant, 389 Wwd, Burtlngton, Ontario L7R 3H8 

AVIAHOW. HAWOiBUDiWO 

riOBBV HELIOOPrEa Xhoppy" UkalgM 8lngla-8s« 

etHml3i)a Polynoi^ Bon flTVM, St RmL QiNtwA CaiMA 
jaL2L0 



Oe WO N B u ild AlrpianM, Hang Gliders. Simplified publica- 
ttona brochure 25«. McCoy Aircrafl. Suite 243, Box J, 
Manhattan Beach, CA 90266 



BOOMERANGS— WORLD'S BESTI Incredible returns, 
exciting sporl FREE illustraled catalog ... 70 tjoomerangs, 
boolts, plans. Write today! BoomerangMan. 1806-1 N, 3rd., 
klonKM, Louisiana 71201-4222 



LESS Expensive Flying For A Recreational Pilot, an unusu- 
al new book. Send $7.95 plus $1.00 shipping to: FfsHar 
Aviation. RL 3 Box 552, MaithasviUe, Mo. 63357. 



. JET£NaiNEV0UCMIMIUI.3HP.GM0llMFlMM.i 

Foot name, fh StweW Toois. BuH Eaaly. 8Mp Bf SUp 
Plan-Manual $9.50. Jal SysMntt, 10241D RidBWMMid. B 
Paso. Texas 79925 



LOCATE AfecfBit Paits. interesting, exciting, profitable, our 
book sliuias you hoftt, SB.95. Hansley Alicfall Rsstoialians. 
Chuetoy.TN 37641 



FLYING MADE EASY in amazing new GYROCOPTER 
send $10. for ' SDF ' InloPack. Bensen Aircraft, Dept. PM26, 
box 31047. Raleigh, N.C. 27622 

SPACKAAtTWOWAUTS 



NASA taiiblenv, toys, gWs. colacflbiss. Ca t alog $1.25. 
Refundable. Colaelor Trsnds, Box 361, Dayton, Ohio 
45409 



HOVERCRAFT 



HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal 
llowi t ttll. Bom S81, Coidava. Nkwis 618112 



AERO-CAR Amazing Hovercraft buW easily with ordinary 
tools. Lawnmower engine power. Carries one man plus. Hov- 
ers, flies forward, backward. Skleways over land/snow'water. 
Complete constructions plans and brochure. $9.95. 
Aero-Projects. Box 51 1 8PM. Clinton, New Jersey 08809. 

HOVERKITS and supplies, E-Z-buik). into SI .00. 
HOVERKITS, Box 534M, Ludington. Ml 49431 



CB'S, RADIO ft HAW EQUIPMENT 



LINEAR PARTS — Tubes, Transistors, fi^odificalions. 
MRF455 $12. MRF454 $16. MRF477 $11. Catalog. RFPC, 
Box 700, San Marcos, bA 82069. (619) 7444)728 



POLICE Scanners, Beaicat, Rsgeney. HPR, Box 19224, 

Denver. CO 80219. 



CB MODIFICATIOtlSl Frequencies, slldsis, FM, amilMI- 
sffSybooM^kHs, rspalfs, hlglv| i ei lu i> n aii ii e a <! ic e s sories. Cats- 
tog 32. CBO, Bex 31900M. Phoennc. AZ 86046 



CB Hadios Antennas Car Stereos, Send $2.00 For Our 
Wholesale Catalogue. Groner Sales Co., Rtl Box 555. 
Stanley, NXt. 33164 

CB MOnnCATIOMt Unsv PMiooli. Klto $1.00 retond- 
aHe. APfti POB 363, Nwspofl, Rl 02340. 401-8464627 



ELECTRONICS 



BUGGED? WIRETAPPED? Find oui fast Countermea- 
sures equipment catalog $1. Capri Electronics, Route IP, 
Canon, GA 30520. 

ELECTRONIC DEVICES for SECURITY, COUNTERSUR- 
VEILLANCE. and PERSONAL PROTECTION. Giant sixty 
tour page Catalogue $1.00. HUNTEREX, Box 12922. 
VWnston flilanl. NC 27117-2822. 



MWCNnmOItt LMMiina D«4a*, Plana KM. FAP 
E m stpriiaa, Box 51272A Pato ANo, CalH 94303 



MQHT VISION SCOPES. Reconditioned Military units. 
Both Starlight (Passive) and Iplrared (Active). Catalogs $4.00. 
STANO Components. P.O. BOR 6274, BWI Baw a idtoO, CA 

92412, (714) 883-2728. 



COMPUTERS & SOFTWARE 



FREE programs! TI99-4A/Co(nmodO(es/IBMVTRS-aO'&' 
Tknexse. EZRAEZRA. Box S222MFE. San Otogo, 8210S. 



TI-99/4A Software/HanJware baniains. Haid to find toms. 
Huge selection. Fast Service. Free Catalog. Dynamic, Box 
690, Hidisville. N.Y. 11801 



STEREO. CASSETTE TAPES. EtC. 



OLD Time Radio on (Rosette, Quality Quarfntaed, Free 
Catalog. Box B, 1000 Auguata Avenue. Elgin, mnoit 60120 



TV A VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS ft HMIIPMBIt. Plana and 
pans. BuH or buy. FHa WPORMAHON. C&D Badmnlcs, 
P.O. Box 1402, Dept. PM, Hops, Aikanaaa 71301 



VibEO MOVIES. Bargains! VMS. Beta. Catalog $1.00. 
Toirar, Dunkirk, MD 20754-0213 



■■YELLOWSTONE," "VOSEMITE," ■■GRAND CANVON," 
"BIG SUR.^' VH8«ela. Free Color Brochure. $29.85 each. 
Wilderness VMeo, P.O. Box 2175. Radondo Beach. CA, 

90278 



SATELLITE System $449. Information $1. Slarlink, 
ae03-ieM Ame, HunUvia, AL 36805 



me NEXT GENERATION of satollite Systems is here! Pop- 
ular EchoStar system. scramt>le-ready. $599 Complelel With 

installation Guide. VISAMasterCard. 2002 Innovia. Inc., BOX 

200,-', GardnerMile. NV 89410. (800) 628-2828 ext. 519. 



CABLE TV CONVemCNS. Guaranteed kmsst prices in 
U.S. Jenok). Hamfin, Zenith— Many others! Lowest Dealer 
Prices! Orders shipped within 24 hours! CompleM iuairBtsd 

catalog, $2 00 Pacific Cable Co,. Inc . 7325</% Reseda Blvd.. 

*109, Reseda, CA 91335, (818) 716-5914. 



BUILD Your Own Satellite TV Receiving System And Save! 
Inilnidlanitianuali^ dicuK boanlB, Mlal Send ttamped enve- 
lope tor IntomiaBon: XANDI, Box 28647. DapL ZBR. Tempe. 
AZ 85282. 



OnCOUNT SsMIM TV-HntonnaBon «1. DapL VI. P.O. 
Box 33401. San Antonto, Tx 78233 



SATELLITE TV SYSTEMS SAVE MEQABUCKS from the 
world's largest mail order satellite distributor. Complete range 
of satellite systems from a basic $399 unit to a deluxe, remote 
control model lor $775.00. Everything guaranteed, everything 
included. Name brand. FINEST QUALITY products Send $2 
for Holiday catatog. Dealerships available. Valscot 
Enterprises, P>0. Box O, Red Bluff, CA 96080. 
1-a8HS1-6l17 hi Calitomia (916) 527-6860 



SATELLtTE TVtl BUY SMARTII NO SALES TAXIt AU 
BRANOSI! call COLLECT FOR BEST NATIONAL 

PRICES!! 503-246-8335. 



SATELLITE Television Systems, Wholesale to public. For 
ftae caiatog cat 1-60O4244884. hi PennaytvanMi ooKaet 

717-S86-1733. Mon - FrI 9 to 5 EST. 



CAMPERS * TRAILERS —KITS, PLANS 



BUILD YOUR OWN - Travel Trailer - Fifth Wheeler • Motor- 
home - Camper Pickup CowsT - Plana - PMbma - Kits - 

Catalog S1 Glen L R-Vs, 6162PM Roeecrans. Box 756. 

Bellllower, CA 90706. 



PLANS, TENT ft LUGGAGE TRAILERS lor motorcycle or 
Opr. Fifaelmchurs. CraaUva nana, 26615 - 1601 8.. Kant WA 
96092. 



BOATS, OUTBOARDS, TRAILERS, A 

. . KITS 



BOAT KITS - PLANS • PATTERNS - WoHd-a Laigaat Ctt- 
alog - 20P Designs - 40lh year - 8^/80' • PtynMod - Fibeiglass •* 
Steel - POWERBOATS - Cmlsers • Houseboats - Hydn>- 
planes - Runabouts - Duckboats, Canoes, Kayal<s - SAIL* 
BOATS • Daysailers - Trailersailera MultihullS - SUPPLIES - 
Epoxtoa • Po^ieilai* • Ctoth • Foam • Manlitga - CATALOG 
- $3M (AIniwil $SM) - Inehides free Intomallonal Design 
Caidlog. (Amatour Boalbulding Bookl8.00). CLARKCRAFT, 
16-P Aqiialane, Tonwuanda, NY 14150. 



BOAT Plans - Patterns - KHs - Hundreds of designs • 7 '55' 
- Sailboats - Powertjoats - Sportfishers - Houseboats - Row- 
boats ■ Duckboats ■ Bassboats • Canoes • Kayaks - Hydro- 
planes - Dories - Boatrailers - Simple construction - Proven 

inplriKitlona - Tiennndaua amingal (attanVc ie(H>*g* MtoloB 
$3.00 ($4.00 AMnalQ - Indudaa FMe^AoalbulUno au^fUmr 

catalog - Fiberglass - Fastenings - Glues - Books. RawklllDn- 
ary "Poxygrip Poxyshield' manual $2.00. Glen-L, 3192 
Rosecrans, Box 756MP, Bellllower, CA 90706 



EVINRUDE - ALL BRANDS - 1984 Bargains . , . all sizes 

. . . $2.00 handling . . . Scott McCulloch parts . , . Electra 
Marine, 610 Merrick Road, Lynbrook. New York 11563 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



BIGGER, More Powerlul Muscles - faster!! Fna BbOlMI 
Universal, Box 6694A, Detroit, MksNgan 48240 

SECRETS Of PWMrtuI Muiotoe. Qwvantoed. Frae Book- 
lal. John Aasodlei, Box 1172, New BrHinfala. Texte 

78130 



kUNO-FU Free Lessons. Send $1.00 tor Poetage. H/icUsa. 
Box 1755, D«pl PMSaa HonoUu, HWMli 86806 



BODYBUILDING AT HOME. Free booklet gives insiders 
secret, fast NEW way6 to build BIGGER more powerful mus- 
cles Mr Amenca-Tilan, Box 6892 Leawood, Kansas 66206 



BEST Exercises To Flatter Abdomeni! Write! Cecers 
Enterprises, 277 Whitehall Rd. S.. Garden City S.. N.Y. 
11530 



FISHING. TACKLE. LUKES 



FREE Sinker Mold Catalog over 100 mokls 25 shape*. 
Cannen's, Box 220PM, Weet NetMon, PA 15089 



CATCH CaWrii Aitydme. Saoral Rsveatod tl&OO. RIsy, 
7802 Douglaaa, WicNIa, KS 67206 



BATTERY REBUILDING SCHOOL 



REBUILDING and recondttkming InformationiprK^s. $3.00 
posiagefhandhig. Sun BalleiyMai«e tooL 10415 US 86, 
Sebritw, Florida 33870. 



ENGINES.. iWOTORS 



BANKRUPT SALE! 386CC two cycit engines. Complete 
with electric start, carburetor, manuals. Brand new - $250, 
Save Hundred$. Hydrotech, Box 14444, Long Beach. Ca. 
90803.213-4244084. 



■'SPLrr-A-PHAHE."nufi ^flmit mmnt on aingtoiihase. 
Plsns ^it FiM InfOfiMtfoiL Bbcm^ boK 4406| Uoooln» 
Nebcaaiia68S04 



BUHO 1-hp veiaMIe Am OCMPRESSOli Maximum piM- 
auie 125 PSI. Send tar Plan PL-1717 4- S6JS to: POPULAR 
MECHANICS, Box 1014, Itadto Sia.. New Yoik, l>I.Y. 
10101 



UPHOLSTERY SEWING MACHINES 



UPHOLSTERY Sewing Machines with Walkiiig Feet, Com- 
plete ready to uae— only 3486.0a Thonvson Model PW200- 
AVAILABLE PROM VOW LOCAL DEALER, or order direct 
(Maator Ctiarge-Vita). DMho MIb.. Inc P.O. Box 12li0. 
Lubbock. Taxaa 79452— Phone: (806) 7444774 



MACHINERY, TOOLS * SUPPLIES . 



4" METAL Cutting Lathe $104.50. Talg. 16048 Proctor. 
lndustiy,CA 91746 



BEST Price*. Wbodwdriwa Madibwiy Ctfaldg. Ptm. 

McKilligan, PMC86, Johnsori Ctty, N.Y. 13780 



LATHES, Miiis, Tods. Many manufacturers. Blue Ridge, 
Box 536V, Hurricane. WV 25626. 1-6004724SOO. WV: 
1-562-3538. Catalog $1.00. 



(Continued on next pege) 
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MMCHINBinr, TOOU ft SUPPLIES 

USA. 



•MAU FWNORV FumacM. SuppNn. Rm Mwalui*. 
PynmWPraaUds, 3738 Soulh Ttti Avanue, Phoenix, Ariiom 
35041 

"SHARPENERS REPORT" Monthly NewsMter, Sharpen- 
ing Guidebook, Angle Wall Chart. Free details. Skog 
Compwiy, DapL PM2. P.O. 22S69. Mnfleapdis, MN 55422 

STEEL, Aluminum. Brass—Sheet. Bar. Shop SuDplies 
Plans, yfrite: CEI. RR1. Box 163. Cameron, IL 61423 

BMI0UW ILAOES, Any Slw, FtM MenHure. King Saw. 
6541 Tidewater Diive. Nortblk, Virginia 23509 

CARBIDE - TIPPED, Circular Saw Blades. Free literature 
Blades. 801 Dept 1 East Harnson, Seattle. WA 98102 

AIIAZING 12 IN 1 Scissors— For Serious Sportsmen, 
Ctmpw*. Oaidenem, Fim Brochura. McNaa's, Oapt. PM2 
awmw Poclts Road. Va. Beadi, Va. 23455 

STAINLESS steel ring shank naiis (T304). Brochure Si -00 
(refundable). American Stainless Hardware, Box 327P. 
k, PA 19656 



UTHE OWNeRS find nnci center Of tMriviaoe wiWi inex- 
pensive tool. Fre^ info. CraRmarli, Box 6308, Itartaita, OA 

30065 

AMERICAN Made 5 hp single phase 1 750, motors. $199.00 
FOB. Dailr IMtB-. Box 7P, noGtwed, N.C. 28138. 
704-782-07*) 



MAKE WOODEN T0V8 ■ PROJECTS - 100 s Plan^ K is 
Hardwood Parts (loy, mtl, fUmlture), Tods, Wood. Supplies. 
Coior CMilog t\M. (614) 484^363 - Ctwiiy Trae Toy*. 
Belmant. Of*) 43718 - 0369 



LOG CABINS & A FRAMES 



LINCOLN Logs NC— Kit 15% Under Mfg. I 
Bellevue Hgts.. Binghamlon. NY 13905 



11 



ENERGY SAVING 



SAVE up 10 88% on HBATMQ and cooling without cost. 
Sand $2.00 for report to: Big T', Rt. 6 Box 207 Genitalia III 
62801 

■feOUCE EMEROY COSTS 28 PERCEim The Six Ener- 
gywslsn nquli* Ma* or no itweilnMnL For eompleie inatnie- 
Hora man |64» to: Wamer PuUicalion*, OepI ^. P.a Btm 
8601. Clieiry HM. fUOaOOe. 

FIREPLACES and WOODSTOVES cleaned AUTOMATI- 
CALLY. Easy. Quick and Safe with the ASH GENIg. Send lor 
iiiiiflmlad brediin. Ptoasa endoie $1.00 postage and Iwn- 
ding to: Air Tech.. P.O. Box 521 P. SuRon. Nabrasice 68979 

SLIDING door closer. Save heating, cooling costs. School 
tested. Easily installed. Plans $9.95. Kit $19.95. P.O. Box 
1381. Cono*,TX 77301 

LIGHT BULBS LAST 188 X UMteERII WHIal Cwmv 

Enterpnses. 277 VWiiteM Rd. S.. Garden CNy 8.. N.Y. 

11530 



SOIAR * ALTERNATE ENERGY 

FREE HYDROGEN FUEL and pxygen Generator uses 
Water and Solar Cells. Plans and Kit $12.00. Piairte Poanr, 
Box 8291. Edmonton. Alberta, T6H OLO. Canada 

H^T EXCHANGER PLANS -Reviewed in New Sheltar 

rnagazine-Removes stale air, moisture, radon from your 
home, while heating tfic Iresh air Operates lor pennies per 
day. Readily available matenals (plywood, pine, polystyrene) 
cost under $78.00. ConipMo iliuMmiad taamjcttona. materials 
Dst cutting patterns and inore. $m0 ppd. Connecticut resi- 
dents add lax Hoatex. Box 243. Columbia. CT 06237 



HSAtma, PUB. lAVMtt 

HEA1ER: Mtte from actapa uae ciwap fuel. Plana, prints, 
t3M. Hamilton. P.O. Bm 499. Lain HamllMn. AR 71961. 



HOME CftAFTSMAN 

OVER 75 FULL SEE PATTERNS! Create profitable wood 
en gifts, toys, household accessories. PLUS ' Shop Secrets". 
Only $8.00. Aooania (P-2S), Box 282, Danvera, MA 01923 

TOUbH LIGHT CONTROL convert your lamp to a touch to 
light model, gives 3 way lighting from an economical one way 
bulb. Send $19.95 to: J&S Associates. 1050 Dorothy Lane. 
Hariter Heights. Texas 76543 

imnNMHCP pidura Itama mouldkig. Facloiy dosaoi*. 
50% discount. 200 styles. tWHto: Japs. 126-PF Seventh North. 

Hopl<ins, MN 55343 

WOODCRAFT PATTERNS, Windmills, Wishing Wells, Bird 
Houses, Feeders, Flying Dude. Pheasant, Outdoor Planters, 
OMI^S^ Ciallan, 11840 Uft ^ North, DeWilt, 



HARDWARE CATALOG S1 00 Relundable with first 
The Bever's. P.O. Box 12. Wills Point, Texas 75169 

WORLD'S LARGEST CATALOG? Three pounds 704 
pages. Every Tool. Supply, MacMna hnaginabla SSJM. 
Refundable. MeKUKgan. PM-2-86. Johnson City, New Yoric 

13790 

BATTERY CLOCK MOVEMENTS. Below wholesale 
prices. Best Quality Catalog $1 .00 (reiundatile). Yanliaa. Box 
26, Thompson. Connecticut 06277 

FAVORITE WOOD TOYS, Patterns, Paris. Wheels, Cata- 
log $1 Toys and Joys, Box 628M. Lynden, Wash, 98264 

CATALOG FULL-SIZE FURNITURE PLANS • $2.00. 
Refunded with first onlef. Ttaditiofial, Eariy American, over 

180! Furniture Designs. 1425 Sherman. Dept CP-86. 

Evanston, IL 60201. 

BEST Country Furniture Plans. Catalog $1 ,00 (refundable). 
Hammermarti Asaoclalas, Bpx 201PM2, Ftoral Paric, New 
YoritllOOe. 

MAKE PVC PIPE FURNITURE, Many proven plans and 
kits. Profitable home business. FREE details. Casual, Box 
208, Tewlisbuiy, Ma. 01876. 

HOW To Build Cabinets. Illustrated, practtcal plant- 
dimensions— techniques. $5.95. Perchansliy Publishing. Box 

34BPM, Tamaqua, PA 18252 0348 

LEARN WOODCARVING. Make decoys. Whittle. Calak>g 
$1 .00 (ralundaUe). Slhferialie PM8Q2. Box 990056, Noicraas, 
GA 30093 

INEXPENSIVE, EASY TO BUILD PVC PIPE BENDER. 
Illustrated Instructions $9.95. Skoll Structures, HC Box 310, 
East Baritshire, Vsrmonl 05447 

OVER 400 WOODWORKING DESIGNS! Create pmRMUe 

toys, gilts, whirligigs, folk art. household accesaorias and 
morel Brochure PLUS Sample Pattern only $2.00. Accanis 
<BP-26), Box 262. Oamws, MA 01823. 

PVC FABRICATION, SMNKLER SYSTEMS. Sand 
$12.95 to: BS8 Publieations; Box 9947, Odessa. TX 797V7 

NAIL— SCREW LUBRICATOR reduces friction on nail 
points. Driving Is easier, comes with a belt clip. Only $3,00. 
FSH-N, BOR 2228. EvanariHa, Ind 47714 

BOOKCASE WALL— A tloor-to-ceiling bookcase with cab- 
inet space on the twittom Over 13 ft. long, but you can adjust 
Shelf width to fit any wall. (PM-1008— $5.95) Order from: 
Popular Mechanics. Box 1014, Radio CMy Station, New Yorti. 

NY 10101 



WOOD. WOODWORKING 

WOODWORKER'S supplies ctfatogll . . . Hundreds ve- 
neers, toymaking. turning squares, carving blocks, hard- 
woods, patterns, books, cane, dowels, pegs, spindles, morel 
Bargain offers included. Send $1.00. Morgan, P01M30, 1123 
Bantotown, LouiavMe, Kentucky 40204. 

"WOOOOFF- Dear Uffie Deer Plana $S.oa DOEMOOO, 
P.O. Box 6448. Loulsvilla. Ky. 40206 

FREE WOODEN TOY PLAN $4,00 Value Send $1.00 for 
postage Toycraft, 601-PM2 East Main, Waynestxjro. PA 
17268 

WOODENTOY Parts Patterns Free Catalog 
WOODENTOY, Bo,< .I03-MPW2, Grand Junction, CO 81504 

MAKE SMOKMO PIPES. Book, MaMriala. Toola. PIMO 

P286. Box 59211. Chicago, Illinois 60659 

CHERRY, OAK, WALNUT, MAPLE Boards. Sm^jl Orders 
Our Specialty. Send $1.00 lor Listing (Relunda||le). Park 
Timbar, P.O. Bok 556P, Orehard Parti, N.Y. 14127 



PUWS TOR 188+ TOOLS, Cttalag $1.00 RalundaHe. 

Waod4/leL 3314 Schoir. Peoria. II. 61604 
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CHILD'S Playhouse i^nique design-Detailed plans and 
instructions-SS.OO AC Enterprises. P.O. Box 291. Kinsley. 
Kansas 67547 

$8J5 Buys 123 Design Your Own Home Plana. Box 56022, 
Houston, Texas 77256 

50 TRAILER PLANS Motorcycle, Utility, Cat Construction 
easy— Strong. Simple. Streamlined Catalog $3.IXI (Refund- 
able). Tag-atong, Box 15107, Satam. OR 97308 



FOR THE HOME 



GUARANTEED replacement on plastic himiture, infortna- 
tkm. 6223 Maple, P.O. Box 4237, Omahi Nebraska 68104 

POWER FAILURE UGHT Plugs Into wall outlet. Goes on 
when power falls. Has rechargeable Datteries— doubles as 
flashlight, $13.95 postpakt (PA. add 6%) Gift Collage, 6 South 
OvartiH Rd., Medto, PA 19083 



HOMg Buimwo * 



WMR^POQL BiilhU) KIlit AMMMbto^ 
Cptalog $3.00. JETBATH, 11,300 SMItti 

Houston, Texas 77035 



Poal Oak. Suia 3, 



800 parts lor WiNDOWS-PAT K) DOORS - STORM 
OOORS • ORAWiRS. FREE PART IMNI VILAIKM MR* 

VKE. Repair Instnidtons lor dexiUe hung aMowt, Wood 

Snap-In window grilles. Catak)g $2,00 refunded IMh 
order. Visa. Blaine Window Service, 1921 BIWI* Dr. PM-18, 
Hagerstown, MO 21740. (301) 797-2510 

PLASTICS 

CASTOUTE Liquid Plastics. Crystal de^r. colors. For cast- 
ing, embedding, coaling. filMrglassing; In Indualiy, laborato- 
ries, craft worit. Rapioduce your designs wWtoi^ nwM mate- 
rigla. Catak)B$2i)0. CAfTOUTl. Dipl. 86SPM, Bm 381. 
Wbod8tock.IL 80088. 



DOITVOimWF 

LEARN Locksmlthing, Vkleo Locksmith Library, $3,00 - For 
Lists. W. Betot. 232-Doverview Ores. S.E., Calgary, Alberta. 
.T2B-1V6 



NEW T.V. PROJECTOR LENS, TURNS ANY T.V. INTO 
PROJECTING 7-FOOT PICTURE. Lens And Plans $16.95 
(MONEY BACK OUARANTE^ FREE bikxmaflan. Angal 
Gilts -BP1. 6481 AdanUe • N108, Lm f 

90805 



mn DITAIIS. Kaiaa!n!^, %6%irtm?MLni^p^ 
80066 

ELECTROPLATING. Complete amateur's textbook. All 
metals Electroplate metallkx'nonmetallic items $1 1 .95. Details 
free Tropic, Box 95-P3, Palm Bm/, Florfda 32905. 

BELT BUCKLES for coins or stones, specialty buckles, 
lewelry mountings, cut stones, clock works. Wholesale cata- 
k>g 25c. Eloxite Corp., 806'/% 10th Street, Wheatland, 
Wyomkig82201 

1600 VALUABLE CATALOOSI 1 1 Evwy 8ull|a« 

able! Directory $3.00. Catalogs Oatora, 7S14-M2 

Village. Springfield. VA 22152. 



PATIO Pipe Furniture, Complato likntraMd Plana. 
75%. $6.05. CQW Entoipriaaa, P.O. Bok 888114, 
Texas 79086 



INSTALL YOUR OWN IN GROUND SWIMMING POOL lor 
as tow as $1,695.00. CheswK;k Ppols, Rt. #28. Cheswx:k. Pa 
15024. 412-2744400 ■ ■ ^ . 

1400 Caiatoga Mad Md Oaaeribad. SowMatorBMiySilnB 
Imaginable $4.00. MaatoftoO, BOK S7»F. Fikta. CA 

94930 

APPLIANCE REPAIR - Book written by Ralirad Saivloa 
Tachpioian ahowa SECRBTB, FREE iXTAIIA^ DLR 
PubteHon a . 713 Siiveratone. RIc haid aon. Ten 



CHROME-UKE Eleciroplatmg Kits, $17,95, Frea 
Judsonco. 321PM Charles, Cherokee. lA 51012 

SAVE 17% Energy. H^i WWVCaMnB COMring. EMy To 
Apply. Sand t^M POr MannMlM And Smplaa. Im*hI 
LkL, 2838 W. Ridbt PNm, Eagi»«IBi. Pa. 1940S. 

"PROFESSIONAL" GIANT SCREEN PROJECTKM TV^ 

Don't be fooled by cheap imitationst " . . , "Build the best tor 
Imne or tiigh profit with lenses and screens utilized l>y SONY, 
ZENItH, SYLVANIA, and MAGNAVOXI". , . Simple con- 
struction! , , Illustrated informatnn and completo parts cata- 
log S2.00 . . . Money back guaranteel . . . POtMnMON^ 1B7K 
Cypress SL, Throop. PA 18512 



mum vr^JUtn. Sawtoama n ravaala 
, Raaaarch. HL 3 Bok 801BN, CohMa. WA 



99114 
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DO IT YOURSELF 

(Continued frow pr>c»dlng p»g«) 

MAKE Oartboard THROWING STARS. Plans S2.00: 

Lafontalne. Route \. Williamstown, Ontario Canada, KOC 
2J0 



PMMMHON TV ... Convert your TV to proiaci 7 Foot 
pldui* . . . Retuks oompanble to $2,500 projectors . . . Total 
Coal less than $30.00 . PUVNS AND B" LENS $19.96 . 
Illustrated information. FREE. Macrocoma BF. Washington 
QoailnB, Penn aylyania 18977. Credttcaid Orders 24HRS. 
(216) 7364B7>. 



■ a UC CEMn H. MOWE Control in your hbuw, apart- 
manin Ea^ slap by stop noise insulalion iioaftlal, M oi 

unknown hints Do it yoursell with professional raauHa — kl any 

room! $5.45 - guaranteed Order today!! Oupont Quy, 793E 
Briggs, Longueuil, Que, Canada, J4J 1S4 



OOIIHPIJnKJi»43ia(«id8«flimnlnaPoolKitoirom$iseS.OO. 
FMBntGhuni and Pitea 1Mb. Burnan. 4601 BunhiiMl. North 
UMa Rook. Ailiansas 72118. 1-flOO-2S1-4eaa ExL Dia 



TERMITE repair book. fr«a Intom wl lon. P.O. BOK 7064. San 
Jose, Ca. 95150 



mPMR MOar ^ TV . . . EMILYI WrHe: CaRionlts, eoe 

Maine. Windsor, IL 61957 



SMOKER: Easy Quit..Guaranty Or Money Back. Send: 
$3.00 MacNamara. 5701 N.W. 110 St., HWaah, FLA 

33012 



«3n Cataloga Nstod. Souroae tar AnyMngl $5.00. 

Directory, Box 92452N, Atlanta, Georgia 30314 



DUTCH TREAT Do-it-yourself plans and instructions for 
building your own Dutch Mini Bam. Attractive arxl practical. 
Offers large storage area — 10' x 13'/^' with 8 feet of head- 
room. Detailed drawings Md malsfiaia HfL (B-1Z7S— $6,019 
Write: Popular Mechanics, P.O. Box 1014, RadtoCKy Slallan, 
New York, NY 10101 

REt>RODUCnON MOLDS 



LEAD SOLDIER MOLDS, Scarpe Civil. WWII, Cannon 
Fantasy. Illustrated Brochure S1.00 (RaHaKMUa). Ounkans, 

Calvert, TX 77837 



ARTS. CRAFTS, SUPPLIES 



LEATHERCB/^ Supplies catalog, tools. $1.00 (refund- 
abla.) Crallar^Tani Baan. Tx 7548^770. 



STAINED GLASS SUPPLES ComptotaCat^ S2.00(n- 
lundatJle). Sunshine GlaMwOlka, 3090 Haiiam, Dapl CT, 

Buffalo, NY 14215 



CLOCK WORKS. Wood okxk blanks, rocMxMjnd supplies, 
ball buGMas, cut atones, ate. Whdaaala oaiatag 2SC Ek»Me 
Coqi., aooVfe lOlh Street, WieaHand, Wyoming 82201 



"GETTING Started in Stained Glass" $1.aa WhiOaniore, 
Box 2065T, Hanover, Mass. 02339. 



« r <UM eo. t iL >i i siippun: excitmq super cata- 

tOOfli two. (COWiMI-SHOLBS BtDUSTMeS, 509 E 
SBCONDt BOSTON; IIM'tni>7. 



JEWEL-like crystal stone clocks. No two ever alil<e! 
Kits^inlshed. Steebar, P.O. Box 463P. Andover, N.J. 07821 



HOL-TTTE suction cups. Newly formulated resin produces 

crystal dear cup with amazing grip Kitchen, bathroom, office, 
workshop. FOUR 1'/5 cups with attached hangers $1.50 
postage pak). Specialty Sales, Box 310, Worcester, MA 

oiaoe 

CAlrioONING, COMMERCI/aARTS, 
SIGN PAINTING 



CARTOOti tor Fun and MoneyMI Free booklet!!! Cartoons, 
Box 40ei4A, DettoN, MieMgan 48240 

52 LESSON caitoonbig cowaa. Cartoonlars Magazina, 
both $5 00. Hartman, BoK 30387, Unooln, Nebraska 

68503-0367 



LSARN SKiN PAWTMa Pin Striping. Free Catakig. 
Kaufmann Company, Centerlown, Miiaouri 65023. 



MODERN Cartooning taught by fflai. MMto lor baa bro- 
chura. Cartoonarama, Boa aes^M, Branfont Conn. 08405 



MODELS, MODELS SUPPLIES 



BRING CIVIL WAR Z' ■ NAPOLEAN M(x}e\ CANNON 
PLANS, $8 00: CATALOG $1.00. Green-PM26, Box 892, 
Shabnar, FL 3257Mea2 



RADIO CONTROL Airplanes. Boats, Helk»pters. Supplies 
Big Discount Catakig $5.00 (Refundable). Modelers Supply, 
Bex 810P, Eotoeiie, AL 38024. 



"WORKING STEAM MODELS"! KITS or ASSEMBLED. - 

Tractors. Locomotives. Limousine, Roadster, Truck, Engines. 
Two Steam Books total 59 CokH pages $4.95 (Refundable). 
Colored Circular $1.00 Winter Discounts 20%. Diamond 
Enterprises, Dept PMF, Box 537. Alexandria Bay, NY 13607. 



TOVSrCAIIIWS,iTC. 



CHILD-POWERED DIGGER: Here's an ideal project for the 
craftsman who wants to build an excapUonal toy lor his young- 
ster. The digger works beautifully and provkles hours of fun 
and exercise lor Its proud young owner. Plans and material 
list. PL-1822-$4.95. Send order to: Popular Mechanlos, P.O. 
BoK 1014, Radto Ci^ StMkn, Naw Yoik, ^|y 10101 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 

FREE Catatog! Things you never kfww exisladi 180O Nov- 
elties, Jokes, Tricks, Science, Hobbies. Sports. 

Jonnson Smith, C 1013. full. Clemens, Mich. 48043 



LEARN VEMTRILO Q UWi m (3u«iantaed bialiuGtkxi, Sup- 
plies. DIMMIES. Inlonnalkin Free! Maher, Box 420-PM, 

Littleton. Cotorado 80160 



FUN CATALOG, $3.00 TrkHt, $1 .00. MagK. Jokes, Smoke- 
bomba. ABRACAIMBRA-C420, ScotdiPlalfW, HI 07078 



HOBBIES & COLLECTIONS 



NAZI & Historical Military Collectibles. FRK calakig. HMA, 
Box 1B06PS. Ufayette, CA 94549. 



WUMRV Madala CaMogua S1.0Q. Subaeriptlon Yaarty 
$6m VMnon, Boh 13S7PM. N. BakMn, NY 11510. 

OECALS. EMBttMS. PATCHES 



EMBLEMS. Embioklared-Ycur Design. Low JMnknum. 
Free Catalog wlh Ptioaa. Southern Emliiim, Box 8P, TeaM, 

NC 27049 



CUSTOM amOtOBMB) eMBLmS, PINS, OECALS. 
Frsa CalakigiQuotoa, Ruth Skateh, Sladrt, 81P Jana, N.Y.C. 
10014. (212) 02042B3. 



ANTKMIES, RKUCS, mUMAN GOODS • 

CURIOS 



FREE List to Serious Collectors. 30,000 Indian Aitjlads, 
Pots, Spears, Axes. Slate, Beadwork. Caddo Tradkig, Box 
669. Murfreesboro, AR 71958 



jlipi«NraleaLM35«.idantMe«kwBMik$lOA^ 
heads, etc sainpiss Sl8.S0|]p. SacriaTa. Daarlatd, Mo. 
84741 



STAMP COLLECTING 



50 YEARS Old fifteen different United States, over litty 
years oU— 25c with approvals. Jaxon, Box C11-P, New 
Rochalia, Naw York 10804 



FREE! Big Bargain Catatog - New Edition listing thousands 
of bargains including U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also line stamps from our approval 
servk:e. Buy only what you like. Return balance promptly! 
Thank you. Jamestown Stamp Co., DepL E26PM, 
Jamestown, NY 14701 



FREEIII Beautiful Stamps Gold, Silver, Other Approvals. 

Deior, 21127 Fleetwood, Harper Woods, Ml 48225 



1.000 difleienl WMd + 100 dMaiait MMVolan baauliea 

$3.00. Approvals. ADULTS ONLY. Gouge, Box 1320-MD, 

Elizabethton. Tennessee 37643. 



UNITED Nations 3 Complete Mint Sets 25c, Approvals. 
CameOa, POB 1S09-M, Lake PlaeU, Ftorida 33852 



BReAIHTMCSn BaauMuL SO DMaiant mint Monaco pto- 
torials dammenwrativea only $1 JO with mint cempleto set 

approvals. Pagoda, Box 132P, Sklney, CMo 45365. 



WORLD Wkle Stamps mounted in books on approval 2c 
and up. TRUST STAMP OOMPANY. P.O. Bex lOfrP. 
Jamaka, N.Y. 11435 



FREE Surprise ColleeHon with approvals. QouM. Box 2130, 

Pelaluma, CA 94953 



ONEI Twol Threel Cent Stamp Approvals! ReganHess Cat- 
akig. Ktaatar, 4184 SSnd, San Dtogo. CA. 12106 



"WHOLESALE" U S.— Foreign Pricelist and catak>g Free! 
Everything Guaranteed. !^ Approvals. Schneider, Box 1240, 
Grand Rapids. Michigan 48501 



"INVERTED ERROR" * 100 DHaranl Unitod SIMaa, 80C 

with approvalt. Luny, P.O. Box TC8B, Sllvar Spring, MD 

20907 



FREE U.S. Mint Sal. Approvals. HIdabrand, Box 4887, 

Santa Clara, California 95054 



35 DIFFERENT Okl U.S. Revenue Stamps $1.00. 

Winchester Stamps. Box 3592, Mansfield. Ohio 44907 



U.S. 6 commenigfative plate bktcks or 30 mim pommamo- 
raHvaa SIMI Appmala. OonkM Oantaon, Nohomii. FL 

33555 



100 Different U.S. 25*, A p p W Wl * . BrHMy. BOK 42SP, 

Mklk>thian,yA 23113 



ON APPROVAL 0U4tl^ *<>n<On atM^a-rawoMlbla 

prtees. Isham McConneil. Box 47, Bedford, MA 01 730 



50 US Mostly Commemoratives 50c. No Approvals. 
Gibson, Box T. Williamstown, NJ 06094-0469. 



CANADA. SO dlHerent 2SC. Approvals. Oroazky, Box 1-C, 
Samio. Onlarto, Canada NTT 7HB 



HHMAM 100 W0iM-«Ma8tiMvag9*.CM% Approvals, 
ft Paitor, Box 149, MM BraoldWd. MA 01016 

80 UWBMI ir qid oa babaaan 1881 anil ISIS • tliKL 
Ed Roudh. 423 8hepaid,Man8fl«M,0hto 44807, - 



1 25 DIFFERENT. Pictorials, delinitives. airs, etc. $.50. L^- 
prk»d approvals. Loveland Stamp, Box 8224, Ljoveland, 
CakM«do80697 



ISRAEL 15 Different 10c Aoorovals Sam Chazen, Box 

666, Delray Beac 1 lOr 33444 

PVtV Appfovala. Zanatidi, P,0. Box ae4P, 

OaMyn. Naw Jeitey 08107 



CANADA starter packet including commenwralives lOe, 
approvals. Harley Boardman, Little Valley, New York 14765 



FREE Gift With First Purchase. U.S. Approvals And Want 
Uai Service. 20a lor Handling. The $tamp Boulk)ua, P.O. Box 
4Gfl, Madison, fU. 07B40 

BEAUTIFUL CompMa Sato Warih |10 f» SO*. Whan 
Requesting Baigafei Appnwala. Myara, Bex 883^ Ookanfeia, 

MD 21045 ' 



FREE 50 U.S. wHh approvals. Cartwright, 405 Caramel, 

Hopkinsville, KY 42240 



PHILATEUC SPECTACULAR) TW^Ny Complels Sets. 
Mint, Used. ConmemafBttvaa, TopleMa, Piciatials, $1,00. 
Approvals. Abbott, Box 400D Somars Point, New Jersey 
08244 



DtSCOUNTS: Q64<i% - 75%. Approvals by oounky. Gaina. 
716-9 8l|iMn«l, MMUpn, n. S1S3S 

SPEbTACULARI 300 Breathtaking Stamps from 35 Coun- 
tries Only $1 .00 with latest bargains and sensational approv- 
als. StampsPlus-t^, DepL MB6, Box 982F. Toronto, Canada 
M4Y2N8 



107 Different Trtangtoa. Spaea, Ankiwla. ElD. S4X)0 Vakw 
Only I0e. Approvals. Fayalto Stampa, DapL 4iaM, 
Fayeneville, NY 13066 

7 CANAL zone 2t«. /Ipprovalf. Matkal. 80 OnnMmi, 

South Hadley. MA 01075 



AMA2tNQ, Exciting 200 diflerenti SOc, approvals. Worid 
8liinpli» DsfM* P286| 60Bfi tkidMflok ClfdCt HunHnplon BMOhi 
CA92W8 



FREE 10O Canada with request of World Wide appfswala. 
Briner'5, P.O. Box 5607, San Mateo. Calif. 94402 



FR^EI 125 Different Foreign, $10.00 Catakjg Vakie. 
Approvals, flkik's. 520 South 23rd. Hemn, IL 6294§. 

101 Large PlelOfWa SOc when requesting werldwWe 
approvals. Benat, P.O. BOK 210244. Dallas. TX 7521 1 . 



50 RUSSIA 2S« WOlfeMde Approvals. Bimell. 2304 
Hineopli #SP. Austin. Taxaa 7878S . 



COWS, ToiaiiS, cuBwaicy 

.999 Rne One Ounce Silver Rtxnda. StLVER DOUiW 
SIZE. $10.00 Each. Limit 2 Per Order. Bob Myaia, 112 N. 
Maki, Fairport, NY 14450. 



CAR CLUBS 



FIERO CLUB — ImprDvaments, tips, accessories . . . 
301PF Paanlngtaii'LMNfanoavHIa, Traoton, NJ QP838 
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WAYS, Stiwas. WANUSftWIfS 



poms, Songs Wanted. Free Recording Publishing. 
Broadway Music Produdions, Box 7438PM, Sarasota, FL 
33578 



MUSIC INSTRUCTIONS & INSTRUMENTS 

ACCOMMONS, NEW. USED. Electnc. electronic. Cordo- 
voxt, concartln a *, Button Boxes. Hotiners We Buy, Sell, 
Tndt, EMhang*! ftapaiTt TwMi 80 Ymis BipwtinM. M OtW- 
sfs uravaUbtei CmN of VAte tor BiochuiMtMMiMiCfli4 And 
ViM AKOpiad. CASnOUONfe ACOORDMN, 12644 E. 7 
Mil*. DMrail. Ml 48205. 31»62r-in5 



INSTRUMENT Kits! Build Appalachian and hammered dui- 
dimers, banjos, mandolins; even harps, harpsichords. Free 
CMalog. PM Hughes. 4419 WssI Colfax, Denver. CO 80204 



PIANOS, PLAYERS, PUMP OnOAIM. iMMJild 4lnd rspalr. 

Catalog of "How-To booi<s. $2,00(ieftjndable). Vestal Pims, 

Vestal 11, New York 13850. 



VIOUN, QUITAR, etc., making materials, accessories, 
books. Catakig, Si.db. Inlamational LulMert Supply, Box 
580387, Tulsa. OK 74158 



' ACCOMNON Top Brands, OordoMK, Buy nnetTywiMii- 
dous Diaoaunli. Tiadae a ceapled. Free bmehure. PM, 
AccordiorvO-RaiM, 16 WM 19lh Sfaeel. Ne* Yorit. NY 

10011 



INTERNATIONAL VIOLIN COMPANY, Catalog lor instru 
merit makeis, repelrers. knponed Mnewood, tools, varnishes, 
parts, aceessorlea, strings, cases. European instruments, 
txiws. Assemble yoursell violin and guitar Ml*. Catalog $1.00 

includes 10% discount certificate. DepL QB, 40S6 W. 
Belvedere Ave.. Baltimore. Md. 21215. 



ELECTRIFY Player Pianos, Punv> Organs Quiddy. Inex- 
pensively wHh tee Silent Suction Units. Write: L«e Muaio. P.O. 
Box S08F, Culvaf . Oregon 97734 



HOHNER HARMONICA, inslructrar. booh, domonslralion 
record and case. $14.95. Eagle Gifts, 1 15 Stewart Avenue, 
LanidovMie, PA 1906t), Salwacflon puaianlaed. 



SELF IMPROVEMENT 



COLON CANCFR Ho;Tie TesI Free Information. Scientific 
Industries, Dept. P, 7447 South Harrison Way, Uttleton, 
Colorado 80122 



STOP amoldnp In 5 days. Rao datals. SeH Addressed, 

stamped envelcpe. Box 6443A, Los Cnices, NM 8(1001 



STILL SMOKING? Forget will pov»er Let your sub-con- 
ckxjs break the habit. Fr«e information. Creative Publicallons, 
DepL B, 5415 Bellaila, Suite 151, BeHairB. TX 77401 



HOW TO QUIT StlOKHia mwie eesy. Fiae detMs. 
CommunHy Connections. Box 3111NM, TusHn, CA 92881 



SECRET FORMULA from top Modeling School for beautiful 
naite. <2J0. JATilfany, 1192 Mitchell, #66, TusUn, CA 



woifcoub tor dBtacHnp "flOT HORDES". BrtInQ bMt oddB* 
teki Ming piaea and much mora. Send $5.10 to: T.F.O., 
DepL PM2, 27 St Aliane Sipeal, Enoabuig Falls, VT 0S4S0 



KdUCAtlON • iliSII IUl llO N S 



ELECTRICIAN. Leam at home in spare time with no previ- 
ous experience. Installatkjn, maintenance, construction, light- 
ing, heat i ng, air oondHkxiing applicatkxis. Qel free facts. 
Wills: KS Electncian School, DepL PBCie, Scranton, 
P awimv an la 18515. 



BE A PARALEGAL-Handle your own legal affairs Accred- 
ited Attorney Instruction. Home Sludy. FREE CATALOG. 
Southern Career Institute, Drawer 26PM-2158, Boca Raton, 
FL 33427. (305) 3882522 



SUKIUMTELUQENCe Amazing method sent Ftaal 
DOHP, Box 1482, Qlsndora, CA 91740 



TERMPAPER ASSISTANCE. 15,278 papers available! 
306-oage catalog— rush $2.00. Research, 11322 Idaho, 
faaftPS, Uw Angelas 90025. OR, CALL «1»4774aat. 



LEARNSasringMachinarapannO* AproMableTiada, l^ay 
to Mam. Frsa daWs. Saarlng Cantor, 187 FR, RoehalB, GA 
311179. 
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-J6T/QA8 TURBINE CAREERBr HOfTMStUdy 

courses — theory, maintenance, overliaul — EstsMWied 
1957 AMERICAN JET SCHOOL, DepailniaM PM4 Darby. 

Montana 59B29. (406) 349-2100 



HiOH SCHOOL DIFUMU AT HOML NO CLMBU. Low 

cost. lnfonTi(HonFREE.Caltol(raa1-800-2284eoOar«nite: 
American School. Dept #345, 850 E, 68th SL. CMcmo, IL 

60637 



FREE Catalog. Learn Auctioneering. Nashville Auction 

School. Box 190. Lawrenceburg. Tennessee 38464 



PIANO TUNING PAYS - Piano tuning - Electronic organ 
servicing. Learned easily at home. Free booklet. Ivliles Bryant 
School, P.O. Box 20153, Sacramento, CA 95820 



SUPERLEARMNQI Triple learning |pead Ihraugh muaiel 
Develop Supermemory: control stress; access potentials. 
Free ■ book excerpt & catalog. Superte a mlng. 450^ 
Seventh Avenue, N.Y.C. 10123 

AinOtMIQQItfKMfc Stok|>4swnli« haadquartarslTapes, 
teoonds, books, Qiganiic oaMog taa. RasaaiGh AaaodaUon, 
BoK 24PM blympla. Washington 98501. 

LEARN Asleep or awake. Records, tapes, equipment! Free 
catalog! Driwer PI^4-4O0. Ruidoso. Nmi Mexico 88345 



EXTENSK3N And Post-draduats Awards in PMoeophy, 
Art, Science, Botank;, Medbine. Homeopathy, Radtonics, and 
ottiers. 30 subjects Curricular free (airmail $1 .00 refundable). 
Rsdistrar, Suteex College of Technology. Highlield, Danhill, 
Sussex, Englsnd. 



LOCKSiinHNQ. umvsfsal School of Mastor., Conaapon- 
dcnci- and Shop TtaMng. Box 2146S2PM, Sacnunanto, CA 

95821 



RAOlESTHESIA, RadionKS, Dowsing E.3.P. Courses and 
Equipment Illustrated Catak)g $1,00 (lafundaUs) EstsWiahed 
27 years. Dept. PM/R, Bruce Copen, HlgMMd, DanehM. 

Sussex. England RH17 7EX. 



UNIVERSITY DEGREES By Mail. Accredited Bachetors, 
Meslers, PhO's. Free Facto Ravaalad. Ca(sat»-PM2. Box 
470888, TUsa, OK 74147 



DETECTIVE training home-study program. Free inlorma- 
tion. Global, Box 191 PM, Hanover, Mass 02339 



HOH^OWMNIS - Sswa ihousaffto Ni moilgaga iii i siss t 
paymettts. Sand taxn: HK MpfmNlan Entorpttos. P.O. Box 
190, DepL AB1. Plana Texas 78088 



UNIVERSITY DEGREES BY MAIL! Convert work expen- 
ence into accredited Bachetors, Masters, Doctorates . . . Free 
detafls: Counssiaf, Box 1082M, Karaptvito, Ontario, Canada 
K0O1J0. 



A UNIVERSITY DEGREE CAN UNLOCK YOUR EARN- 
ING POWER. Complete your BA, M.A, P. hO-, or J.D.' Cred- 
it tor work/lsamlng expettanoa. No dassiwiffl allendanoe 
laQulred. *Reglstefed wHh CaNDrrrts Conanlttoa of Baf fitaii^ 
iners. KENSINGTON UNIVnMITY, 330 N. Qlendste AlW.. 
Glendale, CA 91206. In Calf, (800) 421-0115. mAM. Other 
States, (800) 423-2495.ext 84. 



L-BARN Ctocfc Rspalr, Stato Appravsd. Ftaa Calalog. 
School ol Clack Repair, Rm M, Sijulrs VBaga, 7 Csfflbrklge 
CL, Toms Mwr. NJ 0B75a 



SCHOOLS 



WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV- 
MO AS YOUR CAREER? Our Graduates are working work)- 
wids snMiig axcslsnt money. Send $5.00 (luliy reiundabto 
upon enrollment) fer catalog oorttalning disckssures, creden- 
tials, course outline, employment statistics, instructor qualifi- 
cations, progress standards, financial assistance to: Divers 
Institute ot Technotogy, Inc., P.O. Box 70312, Dept. PM, 
Saailto.WA 98107 



WORLD WIDE COLLEGE of Auctioneering. Inc. The origi- 
nal — 50-yrs.— Workts largest! Term soon. Approved for VA. 
Fiaa catotog. COL. OORDON E. TAYLOR, Box 849. DepL 
19, Mason aiy. lA 50401. S1SM234242. 



EMPLOYMENT INFORMATION 



ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!! 
Colorado. Idaho. Montana, Wyoming! Current openings - All 
occupatkins! FREE INFORMATKMn lnHrmou^ttin^„ 3116 

N. Hancock, Colorado Springs, Colorado 80007. 

1-303-630-7478 X112 



SHIPS, Tugs, Cruiseships, Riverboats. Women, Men. 
S15,000-I80MO Worit moMh, Home memh. Experience 
unnecessary. U.S. 112 Countries. F^ rspoit. SASE. Marine 

Emptoyment. Box 207. Central. IN 47110 



OVERSEAS Jobs $20,000 to $60,000. Free iniormatk>n. 
Doyootp. Box 687SZ, Pocatoao, ID 83201 



JbBS— ORLANDO, FLORDA. Come on downl Qraal 

demand in all lleWs! Send now for free refmrt. Tortora, Dept. 2, 

6422 Undine Way. Orlando, FL 32808. 

FmrnOHTBtO Earn ^20,000+. Lsam How SASE. P.a 
Box 402, Alpbia. CA 92001 



EAGER TO MAKE MONEY7 Write for free details! No obli- 
ggton. Career & Opportunity Inc., 1 25SS Biscayne Blvd. Suite 
820, Miami, Flallda33lSl 




HEAR Us Out! Texas Refinery Corp offers an opportunity 
for high income Plus cash bonuses and fnnge benefits in your 
area. Regaidlesa of experience, write: W.F. Sears, Pres., Box 
711. PL Woi9i.Tk. 78101 



AUSTRALIA — Openings Newl Top pay! Tkanspertalon. 

Rus Worldwide listings: $e.oa JdHWrid, Box 881 & Cyprsaa, 

CA 90630. 



OVERSEAS U.S. Jobs Available. Unlimited opportunitiee. 
WHM tar applloalion. Emptoyars, BSK 3238^ QuH Shoiaa, 
AL 36542 or can 205488-2500. 



AUSTRALIA WANTS YOU! Big Pay! Transportation! New- 
est Employment Handbook— $2.00. INTERNATIONAL, Box 
19107-AN. WASHINGTON, DC 2b036. 



OVERSEAS . . . $25,000 • $65,000+. Free RaporU 
Emptoyment, Box 1«78l>^ Indianapais. IN 46218. 

PtiR INVBWTORS 



PATWT AND MVnOP Voir liiM««aa RsgMwid Pat- 
ent Agent and licensed PiutosSluiial E njlnaar. Send far 
FREE PATENT INFORMATION Eitfry tovantor ShouW HaM. 
Richard L luliller, 12 ParksMs DHm, Sutt M, Dk HNs, NY 
11746.(516)499-4343 



iNVENTORSt can you proW from your Msat Cal today 

regarding the marketing of your invention, or write for yourtaa 
inlormatkin package. Over A decade of service. AMERICAN 
INVENTORS CORPORATION, 82 Broad Street, OepL PM, 
Westfield, Massachusetts 01086. 1-80043»«68e In 
Massachusetts call (413) 568-3753 



MILLKHH DOLLAR IDEA! But is it patenttMef Flaa ocnaul- 

tation. Information, Inc. 1-800-692-6662. 



MVENTORSI Save money. Get your own patsnL Step-iiy- 
atop, laymatt's tof^usga. Sand 16.45. Oo-n-YoursoW Patoni 
QuMs-PM. Box 2774, PHsbugh, PA 15230. 



NONPROFrr Foundation helps inventors. Free recording 
lorms. Free evaluatton. Aflillated Inventors Foundation, 501 -B 
Iowa, Cotando Springe, CO 80809, Or Cal 
1-800-52S-588S. 



REGISTERED PATENT ATTORNEY Washington, D C. 
Surburb. Donald A. Kettiestrings, 414 Hungerford Drive, 

Rockville. Maryland 20850 



PATENT IT ECONOMK^ALLY I Free Detaile. Lk:eneed 
sinee 1958. N. flanar, 2006 Fondulae, Rtohmond, VA 23229 



PRee:Palsrt8aaRihlnbffllalian:Aaasilno's,101^8|iiinB 
Street St AugusUna, Ftorida 32084 

INVENtoriS: If you have an invention for sale or lk«nse, 
write lor free t>ooklsl explaining how we can help you. Kesslar 
Sales Corp., C-5-FI, Fremont, Ohio 43420 



PATENT/Trademark Researching Specialists, 25 years 
servk» to Patent Attorneys and industry - now available to 
indivklual inventors. ESD Associates, 2001 Jefferson Davis 
Highway. Arlington. Virginia, Suite 304A 22202 

APFOROABLE Patent Protection. Brochure: Chenpatents, 
3013 Bkchlraa, Wheaton, MD 20908 



N»ir Uaa? Amartoan Patoni in Washington, .OC. Qato 
Rasulbl Best Retorencee • PKee rat - 1-600-2S7-7a8a 



EARN ROYALTIES. NUPRODUX INTERNATKMIAl, 
1377 K STREET, #203, WASHINGT0«1, DC 20006 



INVENTION taARKema. FREE MPORMATION. RE^ 

RESENTING MANUFACTURERS. Patmart. 77 Fulton. 26D, 
Financial District, New York. NY 10038 



NflffiNTORSl Haw an Maa? Oonl toidw What to do? Cai 
AIM for free IntomwHon Mt. TeH Free 1-800425-5800 



LEARN how to offer your invention for sale or lk;ense. Free 
booklet outlines procedures, royalty rales, requirements. 
KaaNar Satos Ctotponiton, &5-IW, Fiamoni, OHO 43420 

HONGKONG factory needs several new products for their 
oversea buyers. Send product kieas for royalty evaiuatton. 
Can produce exclusively. Hongkong Plaslk; MattU Products 
Company, Box 68627, Kwimtono. Hongkong. 

L/^t.> i lyl Lc J I i .die 



REAL ESTATE & FARMS 



FREE REAL ESTATE CATALOGS. Midwest and South- 
sa«l Sun Bett Stotss. Specify Property and Area Oesiied. Can 

« mm-, doumkt NeiwoAK, to aeaPM, GAnewilie, 
MoasMlw-cTMaas. 

ill Ill 11 1 1 

EAIW ld $lO.O(X) menlh or mora Buytng NaHonwMa near 

Estate at 30%-40% Below Market - consi^ntly. No competi- 
tion. No license or experience necessary. Probate & Finan- 
cially distressed property. No Cash Dowin/No Credit Neces- 
■wy. ThoiiHnds of apportunNlM mM. 216-4S3-a000, EM. 
KB500 



to coast! 



Mo. 64112. 



CATAbOQI Top real es jatew lu wcoart 

ijntiMf tjfpB property snd ia'^*^*"'* d w iwd. 
United PAMi AmNCY, 61M>M West 47*1, town C«y, 



CANAtxAN Country Properties. Our 7(Wi year. Terms 
avaHable. Catalogue ainnailed $1.00. Dignam Coi pot alien. 
Suite 496, BS Bloor East. Toronto, Ontario M4W IBS. 

CmroiwiU. L u ll. Acra«me. $40 Down. $40 MomMy. Bo> 



QOV^RNMENT HOMES 

FROM $1 .00, You Repair. Also Delinquent Tax Property And 

Forclosure Lists For Inio Call Refundable 1-312-888-0123 

X-H503 

MONTANA LAND NEW OFFERING. 20 Acres (or more) 
starling at $6950. witli $1 50. down, $96.58/mo. Near Beautiful 
Yellowstone Park and National Forests. In Itie heart of trophy 
elk, deer, moose, antelope and turltey hunting. Blue ribbon 
trout iitreams. Guaranteed Access Insured Title And Warran- 
ty Deed. Your Inspection Welcomed. Free Brochure, Maps. 
Color Photos. LARGER WHOLESALE BLOCKS AVAIL- 
ABLE. CAM- TODAY TOU. FREE: 1■«0O■aS^6a63. 

teuAwsroNE basin mfl wa i ifc* . ms n. m Ave.. 

DipL PM, PX>. BoK 3027, Bonniin, MT 60772-9027 • (406) 
887-44W 

OWN A RANCH - 
ONLY tSO DOWN! 

'^WN&WttwiwltandlMM9ilnBmiod^f HidlNwtoOHfi 
In on tham." Ranch, fttm and raGvaallonAI tand wMiWa. 

Write lor your FREE book: NEW WOHU LAHD, OepL 4, 

241 1 Yonge Street. Suite 303, Toronto, Canada IMP 2Z1. 
Phone anytime (416) 488-0444 

YOUR OWN COUNTRY LAND- 



LOW AS tstf ACRE — Best artas for flsh, game, camp, hik- 
ing, outdoor fun. lakes, rivers, across Canada. EASY terms. 
FhEE catalog. Write or phone CANADIAN ESTATE LAND, 
09pL PMC, 2411 Yonge, Ste. 303, Toronto, Canada M4P 
Sn.«tMIMM44 



PLASTIC BAGS 

HUNDREDS of Sizes, Plain and Ziptock. Lowest prices! 
Immediate deliveryl Free Calatog. Action Ptastic Sales, 
IBBOD 94ih Une NE, Mkma«|iaCa, Mkn. 66434. TcMraa: 

1-800-328-8484. 



BUY IT WHOtESALE 

' EARN MONEY selling rings, jewelry, buckles, iwalches— 
bt9 dkwt. baloff nWL Calatag 9iM (NbndaHa). 
Ai*h-PM, 00 Oraarairich Aw.. Wanvh*. Rl Oease 

BEbTB, BucHes. Key Tags, Hal Taca. JaiMky, Mora. Com- 
plete Ikie last sellers. Big PiOMa. Complato daa ja raelup. Col- 
or catakig $i .00 (rafundaUa). Anchor, Box ! 

Providence, Rl 0291 1 



400^ BARGAINS Befcwr Wholesale: Many Freel Lk)ui- 
, . t CUaaoula . . . Job Latt . . . SInglo Samplaa. Fraa 
BaisaMiunlara OpportunMaa, Box 7SIVA, Holand, 



OJOaaOUr Jawaky 66c donn. (CaWog 25*), RmimIs. 
107-10S1 Dow, AftoglM, MA 02174 

CLOSEOUTS! Discounts! Bek>w Wholesale! FraebiesI 
Information/stamp: DON, Box 201S2K, Femdale, Michigan 



WORUIWIpe BAiniMNB . . . 
t — Siaplua — rra ahlaa 
a. Boe i7l7nil, Highiand, I 



bnpoilB — Oropship — 
(stamped Envelope). 



FREE, 35mm camera! Purchase 10 or more $19.95 each 
sample $49.95. C.O.D. Name, Address only to: Barry 
OaknonkX) & Co.. 1419 E. Collins. Suite 1. Orange. CA 



AOVBRTISING AGENCIES, ADV. SBR. 
MAIUNG LISTS 

MAILORDER Buyers! All categories. Computerized in zip 
coda oitdar. Hiaaa paopla wB raapond to maHordar offais. 
Guafanlaad dsHveraWsl For details Rush 8ASE to: HGM 

Enterprises, POB FPU. Silverhill. Al. 36576-0458 

MAKE MONEY SELLING To OUR RESPONSIVE MAIL 
ORDER BUYERS! We Have Customers Who Will Respond 
To Your Offers! Send For Free Valuable Details: A&D 
OMributota. P.O. Bon 1967. Albany, OR 97321 



OPPORTUNITY 
PLE. Vsnliira-PM, Box 336, RhUara. AZ 06442 

FREE Mailing List Consultation. Details. GOC-24P, Box 
1107, Stuan. FL 33494 ( 305)334 5205 1-800-554-5478 

FREEI 200+ Sample (seekers) UsI. Test First! $2 P/H. 

Paiiniay«, Box 75, Hhaavilla, GA ami 

MAILORDER BUYERS! ALL CATEGORIES. Computer- 
ized in ZIP CODE ORDER. These pedple will respond to 
MAILORDER OFFERS. GUARANTEED DEUVERABLE! 
For hjll details RUSH SASE to: LMV ASSOCIATiS, 20067 
Croco PI., Canyon Country, CA 91351 



BUSINESS SERVKIES 

INCORPORATE without legal fees! Free booklet tells how, 
hchidaa kfma. Cal now 600445-CORP. 



AUTOS, SPORTS and othar iMlqua hiUiar atampa. Caia- 
togue SOe. J.N. Caputo, 1610 Ciawtord Ave.. ANoona, PA 
16602 



PMNTING PRESSES, RUBBER SMMP 

. OUTFITS 



BAROO 1)|ia Fdliideia. Type and Rubbar Stmpa cala- 
logua. Mat $2M lafiindabla on liisi oidar. 237 & Evaignwi, 
- 1 60100 



TYPE for printing. Catalog $l.OOideductible 1st order. 
Quaker City Tf^. R.D. 3, Box 134, Honeybrook, PA 19344 

TYPE Fonts, Hand Pfinting Preesaa, Hot Siampers, Sup- 
plaa. 120 Ragaa. $2.00 DaductUe Ifeat oidsr. Acme Type, 
1720 N. ManhMM, CMcaoa 60022 

MAKE rubber stamps - big profits. Complete supply &nd 
equipment catalog with instructk>ns. $1 deductible with order. 
Star Stamp Supply, 1720 N. MaiahfiaW, CNcaoo 60622 



RUBBER Stamp 

Ca:a „g S OO. Maftkl, 1432 Mt^or, 

65101-3664 



Suppllaa. 
City. MO 



PRINTING SUmJES 



PRINT FOR PROFIT - Earn extra money: printing presses, 
type, supplies, direct from lactory. Famous since 1872. Send 
$1.00 for catakig and samples to: Kalsey Company, DM, 
Mark«sn,CT 06460. 

QUICK Copy Printing. Low Prfoaa..\KMto: Natonwida, 614 
" " 01T01 



GIFT SHOPPING 



orre Dy man. Free catillbg! MOSLETS UMQUE GIFTS, 

1033 S. Tajauta Ave., Compton, Calif. 90220 

SIMPLE WHISTLE to kx»te misplacad keys. Electronic 
KEVTf^C^ keychain responds by a pleassit melody from 
30 fL (Baftteries mdudsd). II cannol whislla we will supply one 
FREE.$lit85 + Cl-SOahipplng. SunllieCd..deBowoiy DapL 
•76, Nair Voik, N.Y. 10002 

LOOKING lor thai special gitt ol distinction? Send lor tree 
catatog . Hawkins Enterprises, Box 8913. Durham, N.C. 
27707 



! alann S ctodt $30^ 8li|p ki U.a G«ald Voo. 

3706 LBooal 8L, Vancouver. BC, darada VSM ape 



CLOCKS, WATCHES, OLD GOLD, 



HK3HEST CASH for GoU, Jewelry, Gokl Teeth. Rings, Dia- 
monds, Watches, Silver, Platinum. Mail Articles Today. Free 
gift with Inlormatran. Chicago GoU t Precious Metals, 10 
South Wabaih, Daiit. 660, Cliicagi^ 60603. 



matnidlana. Oooico, Inc. 11252 



CLOCKWORKS, wood clock blanks, rockhound supplies, 
belt buckles, cut stones, etc. Wholesale catakig 25c. EloxKe 
Corp., 8061/^ 10th Street, Wheatland, Wyoming 82201 

TAKE NO CHANCES. Deal with oldest, most reliable limi in 
okl gold business. Established in 1934. We buy Gold, Silver, 
Platinum, Diamonds, Highest Cash Free Inlormation: Rose 
InduEfiui 2'd - Ld.:,: f.'u.Jibij- , .:.liiLaq, t)j']L'^ 

SAVE up to 40^'o on metal detectors. All major brands 
including Whites and Garrett FREE discount catalog. 
Noithwoods General Store. Dept. DPM2, 1325 Greenway 
Cross, Madison. Wl 53713. (608) 274-4660. 

TREASURE - Locale quartar niila away wHh ultia aanaWva 
locator - brochure free. Raaaaieh Prodiicia, Bex Z7D270 - 

AMC, Tampa, Florida 33688 

FIND old coins, jewelry, gokl nuggets. New patented revo- 
lutionary device. Free calakig. Gardiner, 4729M N, 7th. Ave., 
Phoenix, AZ 86013 

PROWTilBLB dCCUPATIOliS 

FREE Brochures. Repair air 
Tools, Supplies, full 
GoodnighL Dallas, TX 75220. 

FT. SMITH Auction &hool. Ft SmHh. Ark. 72903. ResMenl 

& Home study. Veteran Approved. 

REPAIR lawnmowers thousands of parts and tools whole- 
sale liat 40a. Elwaivai'a, PM, P.O. BOK V, Port Jaivia, NY 
12771 

1 

PLASTERCRAFT . . . Profitable Home Business 3000 
Molds Available. Details. Lynnette, 6251 C Mentparii, Mentor, 

Ohio 44060. 

BACK Yard Christmas Tree Farming - A booklet giving 
complete instructrons for large or small tree farms (S3 95 
PPd). Woody Fleming, 4040W Lowell Hd., Columbus. Indiana 
47201 

MAKE MONEY IN SPARE TIME. Earn Generous commis- 
sions as a subscription sales representative for leading mag- 
azines. For full details snd instructkxis, send this ad with your 
name «id addnsa to: POPULAR HCCHAMCS, Oapt AB-M. 
250 W. SSIh SI.. Naw VoiK, NY 10010 

SALESMEN-DIST. 

NEW Torch Glasses. Your Winning SaMa 1066. Hailla 

Ouin. Box 2255. Ogden, UT 84404 

SELL BADGE MACHINES 3 for the price of 2. Debbelar 
MIg., 391 2PP West McKinley, Milwaukee, Wl 53206 

AGENTS WANTED 

WnM Mason Shoes, pay day is when you waait W Taka 
otdambom friends and neighbors. Watch your btMhiaaabillld, 
withoul risk or investment Write: Mason Shoaa, K400, 
Chippewa Falls, Wl 54774. 

BUSINESS OPPORTUNITIES 

ARAB BUSMIE8SMEN have money to bUy A kwssL Top 
Indsrs Isas piii. tUEA, 28ePMl. Box 3574 Newport Baach. 

CAf- — 



BVORT-&iport opportunity, proMaUa worid-wWa. mal 
order buslnaaa IHm noma, wWiout capital. Wa ship ptMi Ibrno 
risk examination. Eiqwrianca ivmeoaaaaiy. Fiaa Report. 

MeMnger, DepL 02709. Woodland Hllla, CaMoiriia 01367 

iWreMAnC donut ioMhina can m«ia S200iHR ProRla. 
Portable. Easy. Free detrils. Uf OiMs Mfg., 8851-50 

Research Center, Minneapolis, MN 55428 

MARE big money REPAIRING WINDSHILDS & Plate 
Glass! Up to $60,000 yeartyl Cal TOLL«IBE tor ValuaHa 
FREE report 1-800-321-2807. Glas-Wald Syatama, Box 

5755D2, Bend, OR 97708. 

INVENTIONS- Your Ideas worth MONEY. Latest Infonna- 
lion on Patanla. Tiadamartia, how to marital Gat govanmiani 
help td start. Sand t3i)0: k Evana, 7086 Tapper Plaea, Dyer, 

IN 46311 



14,047 HONS 

lota. Soma 
CA 



PraduMa Clwap. 
Haitar. Boa 1718PM2; Tuba CHy. 



IMBMDBRapperlta«y:) 

wNhout experience or capital. Write tor free Iwoli plus delaHs. 

No Obligation: Mail Order Associates, Inc . Dept 66. 
Monwale, NJ 07645. 



HOMEMAOE BOOKLET B MS INBaa. Fraa Intoimalton. 
Rayner. Bex 77070 Stn-S, Vancouver. Canada. VSR ST4 
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BUSINESS OmMTUNfTin 

t . (Contlnuad ffom preceding page) 

HOflE COMPUTER INCOME!! Free inlormation; Abundant 
\M, Bcw 278-2E. ^UQarland, TX 77487 



OCT mCH WITH YOUR MCROCOMPUTEHII Frae 
DMbIBi HwttNil HouMi 13hMdii CwiAsId, Ohio 

44406 

fNTEft BMion Dollar Industry. Immadialety' Start-up Manu- 

al. $7 CLP. 7641 Clarewood Suite 1330 Houston, TX 



HK FUmNTURE Mg. Slwt nowl Turn your 
aiMhounkte easy eaihpreni.Fi«e details: Owen, 771 PF, 

Batlje Qround. Washington 96604. 



STAGGERING Profits in Sparetime HOME PRINTINa 
Eaiy. FkM IniiMiiMion. Prtntng, Box 25207, Cokirado 
SpiMil*, CO 90838 



TEN How To Books to start your own business. Free details 
3&S Publishing Company. P.O. Box 250, Dept. 17. 
SpartMitapB, &C. 9304. 



ALTERNATOR/Starter rebuilding made easy. Start without 

capital ADM. Box 33. Buffalo 14207 

H^pONOniON "JUNK" BATnAea $40,000 yew pes- 
afele, spare Ikne. Easy! Free dataXs: Owen, 771PM, Battle 

Ground. Washington 98604 



ASSSMiH^E PRODUCTS AT HOME. Many opportunities 
paying Htah WseMy RtdIIIb presently availatile wNhout inwsst- 
nwnt Write: Busine s s es . 9E6 Brighton 11th. Brooklyn, New 
Yprit 11235. 



VIVBa ANYTHING in dear plastic. Make unusual novel- 
tea. Amaie your friends. Write (or IHIXi Cokir Brochure. 
MgM. POB 22809 (QC), Tampa, FL 33622. 



SPARE TIME CASH. SELL FAMOUS HANOVER SHOES. 
S«(nple9, sales kjt free. No experience needed. No age limit. 
Big oomniaslopa, Hanover Bhoe^ Dept. 3877« Hanover, Pa. 

17331. 



"FREE!": Car, Customers, Expertise Possible. Details 
Freel Write: Fisher-PM, 1048 Ash, Waterioo, lA 50703 



HMHWWBraWITHaWTOM T-BIIWra WPCW8. 
IntffMfiflhn, praiMiionBl hsit traralBr nittcMnss. AN su|h 
pype. MKBt mite, p. O. box 228O6 (GC). tanpe. FL 



SCREEN PRINt T-SHIRTS. Inexpensive kits. Free Details. 

■T-Prinler." POB 23991 (GC). Tampa. FL 33623. 



LUCKY TEEN PAPERWEIGHTS Bring Money • Success ■ 
Happinessi Free Brochure. WMe: HaTs. U88AH, Bok 23X, 
Washinoion, D.C. 20317 



GOLD STAMPING MACHINES. Inexpensive. Quality. 
Large imprint Area. Free detei|». Magic Systems, POB 24886 
(QQ.Thmpa,FL 33623.' 



BUMPER fnCKER PRBiltNQ DEVICE. Cheap. Sknple, 
PortaUa. Ftee detels. Bumper, POB 2Z781 (GQ, Tampa, FL 

33622. 



MAKE Rutiber Stamps. Highly Prpfitabie Business. Free 
Details. Stamper. POB 22809 (GC). TamRa. FL 33622. 

TAKE Catatog Orders. We drop-ship 2500 best-selling spe- 
cialty products. Lowest below wholesale prices. Immediate 
deliveiy. Spectacular home business opportunity, pree Book. 
SMC, 9401 De Soto Ave.. Depl 2g«, Chatewoilh, CA 
91311-48S1. 



ALUMINUM SCRAP - Recycle Yourself - MAKE $25.00/ 
PQUNDI Free Inlormation: lndustnal-PM62, Box 127, 
AlMMNlifla Bay, Nsiw Yeilt 13807 



VINYL'S Where the money is! Professionally repair, refin- 
ish, recolor furniture, luggage, car tops. Quick, easy. Two 
small $20 jobs a day gam you $1 ,000 a month, l^omes, cars, 

tS!i'^q?'pi«See.''8im^ 

Montrose, Chicago. 60618 



PIANO Tuning quickly leirhed with home study courses. 
Diptoma granted. Anwiiean Tkinkig School, 170S0 TaHar 
Drive, Morgan Hia, CaW. 0S037. 



CONCRETE Bkx:k Machines: Catalog $1.00. Route One. 
Box 3740, Rapk) City. South Oaitota 57702-3740 



REPAIR HYDRAUUe MCKB — DETAN,S FREE. 
■WRnC: HYORAUUC MRIS SUm.V. BOX 4167, 
BWWBNWUB, TEXM lasaOL 



VENDWQ MACHINES. No seHng. Routes earn amazing 
proflte. "Big Catalogue PtaE." Paricway CorporaUon. 1930 
PMB Qraai|apring Driven Tlmonluni, Maryland 21089 



180 POPULAR MECHANICS 



LEARN Sewkig Machine Repairing. Men. WOmen. Luicra- 

tivB Profits Gresslin Correspondence School, Box 5104, 

Spencer. Iowa 51301 . 

MAKE M8XI0M8 t^NUPACTUHWa ■AIIBRH.IHI 

Supplies avalMble. EveiteM. Box 385, Bogota, NJ 07803. 



$2$,000 LOANS INTEPEST FREEH Secret Federal law 
WIPES OUT DEBTSII Details FREEH Moneywisefl, 
USranga, NY 12640 



GET RICH using OTHER jPBOKEV MQNEVII Unlqu*- 

amazing business!! Details FREEH Finam ConauRanta/B, 

Billings, NY 12S10 



CUP newspaper items— $2 - 825 EACH1I FREE Report! 

Clippings'B, Billings. NY 12510 



GET RICHII Secret law smashes debts— brings Cash, 
QndW FREE lapoitH WWihNVB, BNiiigs, NY 12610 



SAVE! Two stampa aanda your name to Thouaands gf 

Opportunity AdveiMsrs. -B/Asaoa; Box 4222. RocliiDrt. 

Illinois 61110. 



HUGE protlts! Reconditioning used car batteries. Secrets 
pttm doni MIL Stemp pteaie. BaMiy OutM. Box 3300, 
Hiekory. N.C. 28803. 



$192.00 From Square Foot Plywood. (Hugh Demand) 
Revealing Proof 50e. (Refundable). Woodwin, Brklgewater, 
l^ass 02324 



$1 ,000.80 WEEKLY Posiibla Bronzing Baby Shoes FREE 
BROCHURE SNOWS HOW. NBPM, SOf Akpott Sabri^j, FL 

33870 



"UNDERSTANDBfG MULTIlIEVBL MARKETBIQ' FREE 

REPORT. VENTURE SYSTEMS, BOX 336, RIVIERA, AZ 
86442 



ANYONE CAN BARN MONEY . . . FAST . . . CiaMng / 
Vending BaRoonsI Emapllonally easy profHal Free Informa- 
tion: Funnyman's - PM62, box 2S0, AlexandriaBay, Nate York 

13607 



NEW dlSGOViry Ip liM l ny iwondMonlng. Eighteen months 
guarantee means "Big Proflls FasH Elsclone, 7415 Gable 

Dr., Little Rock, AR 72205 



PREPARE Tax Returns. Earn high fees, dignified wori(. 
Train at home. AccredKed Program. NaHonai Tax Tiainilig 

School. Monsey, 2BT, New York 10952. 



RESIDENTIAL Sctiool for Battery Manufacturing. Leon 
Mary Factory N. V. P.O. Box 386. Bemhardatraat 72-74. San 
loolak Aniie, N A CaHK -iMfltar ^teiAa. 



EARN MONEY AT HOME. Outstanding opportunity for 
home business. Write tor tree information. The Kegara 
Company, 12009 Marwood Lane. Cincinnati, Ohio 45246 



SURE TO SUCCEEOI Seven home businesses, guaran- 
teed, fiBe daUHal Buakwsa OymnHea, SuMe 39,PM, 1220 Sid 
Ave., Chula VIste,' CaM. 92011 



LEARN MIRROR RESILVERING free inlbnnal|an. 

Silvercraft, Box 127, Lansdowne, PA 19050. 

I MADE $40,000 Year by MaRorderf Helped others make 

monev' Details 25e Torrev. Box 318YY. Ypsilanti. Michigan 



SEU Books by MaiL OaatenMp^Sa. Midweat, Box 

44R2-PM, Shawano. Wis. S4186 



SIOOO'B WEEKLY clipping articles. Self-addressed, 
stamped snvsfcipe: Natkxial, Box 85518, L.08 Angeles, CA 
90072. 



EARN $800 Waakand WRh PiaMtebte MhiOonut Burinasa, 
Financing AvaHaUa. Donul Man, 9863 13Bi, Mkma a pota. MN 

55441 



MAKE HOMEMADE BOOKLETS. I've earned $187,000 
wMimhw. Free MormaMon: Faloan, Box37lia9, F|: wgnh, TX 
78117 



GET RICHI Selling Books By Mail . . . 400% Profit! Dealers 
Wanted. Free Cataksg. Premium, Box 1621PM, Spring, Texas 
77383 



TAKE PICTURES for profit. Photomoney. 14589K West 
32nd. Golden. CO 80401 



LEARN DENTAL DRiU. REPAIR ki your own home. Toole 

ftimWied. SouBiwa a t Dantel. 1501 E. Chapman Ave., Suite 

2S2PM. Fullerton. CA 92631 



BORROW By Mail! $500425,000 Fast! Easy! Copikiential! 
For kito AppMntkm Write: Aoourate PM2, 2120 CresMnpr, 
NashvMe. TN 37215 



HK>HLY PROFITABLE home-based. WHOLESALEmE- 
TAIL/MAIL-ORDER opportuni^. Free informatkm: Ckxid. 
331-38P Marriok BkMi.. LaunNon, NY 11413. 



I|EW Luxury Qar Without CostI Write: AMCO 9, 1801 E 
Main, PlainfieM, IN 46168 



QOOO pait/iime-FulI'lime INCOME CURPMO newsp^ier 
articles. FREE REPORT: MCPH>M, 231-32 Merrick 8M, 

Laurelton, NY 11413. 

ni ' 

LQARN CLOSET REIfPDELING. Easy PWNHHa. 

Dptails 2Sc. 1372 Alexander, SImi Valley. Ca. 93065 



FLEAMARKET BOOK: How tp easily m4ke 1000'S. Part- 
ihiw - aold potenM. Sand tia CFF Publahare, 3079 
CheMmH Ave.. Conoont, Ca. 94S19. YOU CANT LQOSBt 



MEW Mercedes-Benz. $153.29 monthly, or BMW, $91.62 
. . . Guaranteed . . , Write: FoxCo. Box 3KS^. SpringMd, 
VA22162 



UFETIMi Security. MuMMjaval Malpnlar TVwi Opggilunl- 
8ee. OnelMi4, iq Oak I4ne. duiaun. CA Mf86 



EASY BUSINESS! Earn $1.000s Weekly. Free Details. 
Write or send stamped addres^ envelope., Joddpo. DepL 
PM, 4218 Ws«piiv* AM., Bwbill*, OA 91806 

"" ' " M . ' ' " 

SSSjOQ/lMNjf from homo. Mill, hmnimiIi oI agaa. ImniadWto 

opportunHy. Rahmanl. 210 WAch-PM. AmaC lA 80010 



SEIZED IN GOVERNMENT NARCOTICS RAIDII Automo- 
biles. . Vans . . Boats. . Ft^miture ... Thogsands other Kems. 
Buy Din Pie^> — Raaall Mr Big Prafflal Free Mfcni M lfcin; 
Maiqgl. Box 7557-M. Monraa. LA 71211 

ilAKING BITRA MQNEY MADE EASY. FREE Subscrip- 
ttn to Opportunity Magillne gifers hundreds a( praiven waj*. 
WMa: OppoiluniM, Oapl fKSf , 8 N. MIehlgMt, CNoaga, L 
80802. 



UFETIME OF HOMEWORI(l Successful 48 years! Ratir- 
ity ■ S ecret can now be yoursf Publioo-285. Cartabad, Cam. 
99B0B 



FINANCIAL MDKPENQfeNCe. ^MMkig maHordar bust- 

ness. Work at home. Free delals. DACO, 2041 ariflprood, A2, 

San Jose, Ca. 95128 



PLANTS FOR PROFIT. Exciting new book shows how 
home graanhouaaa pnwlda inooma. Inlaiaating braohiaw $1. 
Andmar Press. Box 217PM. MMs. Wyomkig 82844 



START MONEYMAKING WOODCRAFT BUSINESS mak- 
ing "Easy • Quick" toys, gifts, noveWey. Free details. WWiama, 
3e00L Smi SabaaUan, Titoaon, AZ 8S71S 



. WALLPAPER FOR MONEYI Youf Own butlma8 - U or 

part time - Booklet, $6.95. ChrisOna NeA 1373 QuaanhwiT 

Drive. Hemdon, Va. 22070 



YOU CAN 00 IT AND PROSPERI S*ll books by mail. Free 

I I 8 1 I I If I a»i iBmim ■■■ * * e^ -a BIkIkkI-ahk %M^mm 

Ni|uiiiipwin> WKiMWini luo rVKvr noMt MpnMPQroi nmp 
Jersey 08S38 



WHOLESALINGII Fast-growjng, Profitable, Home-Busi- 
ness. Everything you need to start making Money immediate- 
ly, at Home, Spare-time. Free inftimiaVan. Bra i nhlaeg, 111 
Downey, Brockton, Mgss. 02402 



OVERSEAS Dkeciary. 26(>,000 ProduOa. SS-Oa n<rat 

2321 Delante, Haltom City. Tx. 76117 



$40,090 ON </t ACqEI New Hydroponk» - inexpensive, 

wAm^m^^A HB^^bB^I — ■ ^^m^^Ima fill I, Imra 

FI«nMn,T1« 37086-1214 



101 EASY BUSINESSES TO START NOW. Firaa Dllall, 

Wells, 2 Sundrop Court. Woodndge. IL 60517 



FREE business succe^ catalog. LanL 50 Follw, 
CMnbrtdga^ MA 08136 



nvw nnni ■MivniDniQfi i rev ntonranoiii wniK uypiii^ 
tonMaa, PjO. Box 3162, Hngipart, TN 37884. 



MAILORDER FORTUNES. Books Vimolesale. 180BK 
PROFIT. Selective, Box 1140, Clearwater, FL 33817 



SELL books by mail. 400-900% preiflt. Free sales kR. 
Speedibdoks. 23860-38 Miles. Cleveland, Ohk> 44128 



RECYCLE METALS. eAsy$W8 WE EKLY! In cludes cop- 
per, pMinuin, pthafv*'Fiiia kitaniioMoii. ^goyalar. Bom 121^ 

FHnkln, TN 37065-1214 



810,000.00 guaranteed wort<ing smart two hours monthly! 
Champions, 38 Ramblewood, Lawrenceville. Georgia 3Q$4S 



SAVE UP TO SIOXIQQ MORTOAQE INTEREST ON YOUR 
HOME. FMa Report RoHeti; BOK 8289, ABiaqy, N.Y. 18286 



EABY way Tq Own Buakwaa. Otood Money. Fksa OalBli, 

DLW, P.a 21327, Chananooga, TN 37421 

(•'•"""'lad on (i|(t page) 
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(ContlnuBd from prtodlng pag«) 



START YOUR OWN CARPET/WINOOW CLEANING 

■IMMESB wWioul iiMMfenani ■« I dhL My ascralK adMriia- 
hiQ*ol0Mlnol8chniQuMi0Mbi09ttrt0di avaiytfliiio. Vtoiy sin* 

cere offer. Send $4.95. Alexander's, 914 Purtscher. Peoria. II. 
61614 

FRKB CMfllOQ* How To Miko Monoy Bootei KMhy Frank, 
530 Stockton, #107, San Frandaco. CA 94106. 

$5000 MONTHLY with GARAGE SALES— Complete de- 
tails $5. Lucas, Box 36333PM26. Texas 77236-6333. 

FAST PROFITSI Wholesaling 2500 items. $2.00 (reiund- 
aU^. Jonaa Entaipflaas, 323 FraiMn Jl44(p), Chjeago. IL 



WEALTH of How-To" home business opportunities Free 
Report! Stewart, Box 277P2, Ecving, MA 01344 



TJUCEoaMogoidafa. MakaBIQPronial 

Holz, Box 1437M. St. Helens, OR 97051 

tSMO WEEKLY at home. Write or mail this adverttsemenl 
tortaa Manlwa toitay. Kalara^ SuKa »1, 448 jgnado BM., 
Non«o.CA 94947 

INCOME OPPORTUNITY! No Investment. This could be 
the opportunity lor you! Send $1.00. Prime Concepts, 124A 
Auguala Ct, QraaiwMa, SC 29006 

MAILORDER Names all categories on peel and stick 
labels. Fully computerized in Zipcode order. Full details rush 
SASE to: kiionnalian Syatems, 43 Salein, Wobum, MA 

mm 



HOW TO CMTT RICH in nafl orderl Who et 
opportunity? Five daWls. BWy Reeoe SpedaMes. 2215 

Cleveland Road, Anderson, S.C. 29624 

PROFIT TREMENOOUSLV, Learn Secrets. Free Details. 
RalaHa VMma. Boa 23^ New Port Riehay, FtaMa 
84291-0023 

13,000 MONTHLY. Informalion Business Brings. 
Mtalive-P, Box 10179. Alexandria. VA 22310 

HANO TMng Duiinaaa. Ldw kivaatment. quick pioWl fm 

inlbrmation. CaraaiS, B0K3B3PM, Utbana, IL 61801 



SOLAR Haadng toamadqulcMy at honwl Frae mtormaikNi. 
enpirtSoliaol. BOK 10148, JupHar. FL 33458 

PROJECTION TV . . . Make $$$'s assembling Projector* 
. . . Easy . . . Results comparable to $2,500 projectors . . . 
Your total cost less than $20.00 . . . PLANS, 8" LENS & Deal- 
a>a information $17.50 . . . Illustrated information FREE . 
Maerocoma-BFX. Washington Crossing. Pennsylvania 
18077. Oadteart ordaa a4HRS. (215) 736488a 

NUWAY BUILDING - Make durable buikJing plastic easily. 
Waterproof. Fireproof, AMractive. Cheap. Start small. Bays 
Laboratory. 2086-2075 Drive, Cedaredge, CO 81413-9628 

DISCOVER NEW MONEYMAKING OPPORTUNITIESI 

Plus, How-to-Starl Now, In sparetime. Contplala, detailed 
Report. Rush $3.00 to: Marketplace. 1826 Soutti Orehard, 
Dept. PM186, Boise Idaho 83705 

SELL Books by Mail. 400% Profit. Free Literature. 
Tmuadala'a, Bok 8871B, Atouquarqua. Naw Maidea 87188. 



FREE inlormatfon on tMnlnm opportunlllBSL GDC* Box 
6796. DapLPI. Metaiiie. La. TDOOS. 

HOW VOM CAN MAKE $220-$745/WlinMI. NaUonri 
nalwoifcTalaviskMi advertising will prodalin aanaMfemal naw 
producL You supenrise weatond danwnaMian aalas to looal 
stores, write: J & R LimHad. SuHa 129. 1471 & Main. N. 

Canton. OH 44720 

$500.00 WEEKLY From Junked Tires. (Stamp Appreciat- 
ed). LeValleys. Fountain, FL 32438 

DEALERS & Saivicanian naadad, Daodoilze Products 
Unlimited polanllaL Aaka Air, P.a Ben 9038, Oilando, FkilUa 
32806 

GET Rkiil 90 Daya. tflw liMBalmanim«e Oetals. Fortune, 
6520 Selma, #32P14, Uw Angeles, CA 90028. 

CAN you changa Ol? Ham'a ttia business for youl Frae 
lntonnaik)n:WliallBgEnianiriiaa,DeK 129ft SuBarCfaafc.Ca. 

95685 



SELL BOOKS!! Huge Profits. Easy! Sknplal'Fraa 

Elite. Box 29548P, Parma, OH 44129. 

"SELL Books ... By Mail I immediately!! Murrey, Box 547, 
121741 



MAILORDER FORTUNES! Intbrniaton Market Expkxling! 
Unlimiled Income! Sonk>o. Box 336C. Boston, Mass 021 19 

EARN BK3 BUX AT HOME! Send for free valuable report. 
Selfstan, 2405 E, 9110 S., Sandy. UT 84092. 

BATHTUB REGLAZMG, product sales, sanrica and train- 
ing.CaMUi*maCiM*iB»Ooip.(3ia)53MaOO 

GOVERNMENT Loans! Grants! Landl VtoWB Freel 

Sources. Application Instructions $10.00 (Guaranla a d.) 
Sontoo. Box 336D. Boston. Mass 02119 

$1,800 WaeMy. Home Business Dtractory. Box 2019^ 

New Vori<. New York 10163. 

EARNINGS unlimited! Mail our burglar alarm adveitisnianto 
from homal RBM MowhiMidhlng, Bm 50314, CMcaQO^ IL 
60659 

$200,000 yeariy with EASY TRIM passive eaaiciaar. HPK. 

BOX 9133, Silver Spring. MD 20906. 

HUGE Profits! Patented Electronic Energy Saver! Free 
Details. EBI-1. 2565-0 Cloverdale. Concord, CA 94518. 

WANTED: A few honest sincere persons to join my lucrative 
Investment club. Vaiy law know about IhW Fiae Intomiatan. 
Write: Advance Maranls, P.O. Bm 843 PM B72, San BenRo. 
Tx. 78586 

FREEI . . . "TREASURY OF HOME BUSINESS OPPOR- 
. . . MAILOO, am 34378, BAinLETT, 
S381344»n 



f $600-$40,000! "Overnight" On signature. Keep 
mdefinllelyl Write: Actkm RS-2. 3660 Wilshlre, Los Angeles, 
CA 90010. 

NEED MONEY? Beginners Guaranteed ptolit tram own 
home business Free details! Horizon Maikattng, OapL PM2, 

POB 240. Tawas City. Ml 48764-0240. 



SECOND Income Mailing Circulars. 
3732PM2. Centerline. Mi 48015 



FI«alJCS,Biw 



EARN 838,008 PLUS BULOMQ YOUR OMM MND- 
SHIELO REPAIR BUSINESSi WE WUL TRMN M VOUR 

AREA. Call (208) 733-1 099. Wkidow WeUers. Inc., Rt 2, Bw 
2364. Jerome. M. 83338 

UIHKPiURABt«UNnLKNOWIIaam$44Miourrapair- 

ing the unrapairable. Huge demand. Today, Box 19636, 
Portland, OR 97219 



our OF «Nm? NnO HONiW «1M I 
you how to start your own faudnaaalhRxigli daiaMad adva^ 
llilno. Popi M af Machanloa, DapL KC, 224 W. b/th 8L, Naw 
Yoric, NY 10019. 



MONEYMAKING OPPORTUNITIES 



' - FASONATmO HOMEWORK PLAN. Incredibie 
monay makar. Simpla opamHon. G uaran lead. Free details. 
CMj^^MBMiaid Laka, SuHa 293, WM BkxmiliaW, 

GET Rk* Uaing Bank SacMI Jadeo, 2830 GalMy, San 

Pedro. CA 90731. 

GOLD STAMPING MACHINES. Inexpensive. Qualify 
Large impijnl Area. Free details. Magk; Syatams, POB 24986 

(GG9.Tain|M. assess. 

MAKE Rubber Stamps. Highly Profitable Business. Free 
Details. Stamper, POB 22809 (GG), Tampa, FL 33622. 

B U M Ptn BTICiaW PH W li a device. Ohaap, Oknple, 

PmlMila. Ftaa Datals. Bumper. POB 22701 (GG). Tampa, FL 



MOmr: turn S20 into 1800. 
QJL. 27 Jiy 8L, Qaidnar, Ma 01440 



SandS3.00to: 



FANTASTIC earnings mailing from home!! Otter: Rush 
Slampad Addvaaaad Enwotopo. Irap a ri a l, P^ X17410, Fort 
Laudeniale,FL 33318 

GET RICH!! Secret law smashes debts — brings Caih, 
Credit! FREE report!! WealthKitB, Billings, NY 12510 

$1,000,000 Millnns have used this mettxx] to maka 
$1 ,000,000 In 6 months, no investmenL Send S10.00 lor oonh 
piste pai*aga. IMWon, P.a Boa 42293, Portland, OR 

97242 

HOMEMADE BOOKLET BUSINESS. Earn $2000-$SOOO 
momtily! Datads: Haitwtok House, Box S34, Oaoorah, lA 
52101. 

NEW Liaiay Car WWaiulCoatlWtlto: AMCC ae, 1801 E. 
IMn* PWnliiMt M 46168 

BORROW By Mail! $60»I2SM0 FaatI Eaayl Conlklantial! 
For Info Applk^tnn Write: Accurals PM1, 2120 Crastmoor, 

Nashville, TN 37215 

MAKE money giving away samples. $4.00 PAH. 
Oonauman, Bok 2888, Paduoah, KY 42002-2586. 

■KA8 Into ma Rwoit Tela Howl Ruah S9: CMS 
EnlMprlaes. Box 402, a Edward, NY 12828. 



START a 8UPB« PROFITABLE I 

Free SutiscripUon to Opportunity Magazine teds how. Writa: 

Opportunity. Dept G63. 6 N Michigan, Chk»go, IL 60602. 

HOHEOEMERS WANTEIM Sal Booka By Man . . . 400% 
«a Raport Ptamhima. Box 1621, Spring. Texaa- 

77383 

SELLS LIKE CRAZY— DWI MESSAGE— volume sales— 
hriDHiMHon Bflmpto SZiO O * Bok 364PMt IAmiI Shofw* FL 

33153 

GOOD MONEY, sell anything by the ROADSIDE. Informa- 
tkm booklet $2.00. Springer. Dept. 201. 1311 El Caminot 

oer RICK JoM vantm monaymaMng oppaMunHy. FHK 
dairt*: JPHPM. P.O. Bok 27125, Oriando, FL 32887. 

EARN $500.00 WEEKLY OR MORE. Learn AlaCarte Table 
Setvkse At Home. FREE DETAILS. GILBERT PHILUP8, 

2138 East 75th Street. Box (651M), Chx»go, ILL 60649 

TALKING WATCH U$$60.00, Great profits selling Seiko 
Casio watches. Catalogues prk»s US$5.00. Bernard & 
Company, P.O. Box 79171, Mongkok Post Offce, Kowkxw, 
Hong Kong. 

SPARE TIME Monev Making Report $4,00, JOB, (PM11) 

1'?,.' Vvir' ;so: CI Nt''.v B'lqh':. ■! MNSS'i." 



NO TIMET TiyMal 
Box 1054. Graham, NO 27SS3 



> jop niNipnaaa, 



GET Rich. Quickly. Easily!' Low Investment! Free Details. 
Rches, 6520 Selma. #32P14. Los Angeles. CA 90028. 

FRESH. HOT, RE SP OMSIVg NAME LIST of malofdaf 

BUYERS. ALL categories. Computerized in ZIP CODE 
ORDER. Peel and Stick labels GUARANTEED DEUVER- 
ABLE1 For details rush to: Avaton Dislributors, 5526 
Wyabaino Am. PM 2, PMIadatiMa. PI. 10131 

I 



Oer RKHI ZavD imaalnianL No 
Monay. 6520 Bakna. #32P14. Loa Anosiaa, CA OOOeS. 

GET Your Share! Now! Cash in. Sensatkinal homa iaai- 
ness. Write: T.W., 4912 Canterbury. Flint. Ml 48504 

$50,000 PART-TIME ANNUAL INCOME. Guaranteed 
Home Business Plan. Free Details, Write: Madison Houaa, 
971-C5 Madtan Ava., PWfiliaU, NJ 07080. 



A GOU) HBK in CMaaMad Adall DtaooMr How. BooMat 
SSjOO. Oudlay Publeaitona, P.a Boa 43S, Tan, CaM. 93288 

ADVERTISE Free in 507 MagatkMa. IBM. Dkaetaiy, BOK 

1 1N, Atlanta. Georgia 30301 



HOW to atoll aw B toUa tauataaaa al haaial Fraa 
DiuniiMN, Bm 161» Ntlwii Wl 54/66 

MAILORDER OPPOWTUNITIES 

MAIL ORDER? There Are No Secrets. Order Honest Infor- 
mation Now. Guaranteed. Send $3.50 to: George Howe, 
Information Writer, P.O. Box 4331. Ariington, VA 22204. 
Thank You. 

WANT to earn more? Free catalogue descrilMS 200 suc- 
cess proven correspondence Dipk)ma courses. Granton Insti- 
tute, 263A Adelakle Street West, Toronto. Canada. M5H 
1Y3 

IMBBITS<HINCHILLAS-FIIR BBAMMO' 

ANIMALS 

$SOO-$1000 Month Plan raising rabbits for us. Free details. 
WhKe's Rabbitry, Box 49PM, Clarence Center, NY 
14032-0049 

CHRICHILLAS: Hav* Top Raoord Pa* Prtoaa. IntomiMton, 
Ma I2M. 22 Tlwndar Rd., Alamogoido, NM 88810 



EARTHWORMS, UVE BAIT 



; Literature. Raise Fishworms, Crickets. Redworms— 
100048.96, S000-$42.50. Book on How and Wltara to Sail 
wkh Order. Carter F l ihw u im a , Plains, OA. 31780. 

GREY NnmCRAWLIRS- "AcHon WomT - Flao Utom- 
tute-Telephona - 912-8394S42 - FMnla FHin - Edtaen, OA 
31748 

OF INTEREST TO ALL 

SECRETS revealed in book "Grow Rtoti White You Steep" 
$3.50, 14-Day Quaiantea. C 8 W MarttoOno, DapL PM102, 

2825 Ventura. Abilene. Texas 79605. 



(Continued on next page) 
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OPMnMsriOAiJ. 

fOoaHnyid IMn nnflidhMBMrt 

jgSSiSSlBSSaJOSm 



VMUIM 

•3MJS, KMy, nwQuMn, CompKt DoMk ABC VUumn 
WmImuMi mo BiMMl'm, AmUd, Tans 7S7S7. 

SAVE Up To 84% On Books. WHto Today For CMalog. 
EamwniM. Box 1649. Biidgeview, IL 60455. 

FREE Promotional Albums, Concert Tickets. Stereos, etc. 
Infocmatian: Bany PubHcaUons, 477 82nd Street. Brooklyn. 

Nvtiaw 



FREE PmVACV CATALOG. Cash 

Hiding assets. Secret loans. New 
8410 PC, Fountain Valley. OA 92728. 



MAYAN PENDULUMS, TALISMANS. Mystical powers. 
Made of jadeite, as the Mayans used skioa BC. flaiyit Mor- 
mation and vary interesting legend. Noel Miirlam, knpertar, 

P.O. Box 6491. Torrance, CA 90504. 

FOflEHEAO THERMOMETER Place plastic strip on fore- 

haad. TampaiatiM NgMa up lika fliagic. Aoouiaia. bwxpan- 
alva. (415) T 



GINSENG — The Myth and the Truth — Aphrodisiac. Pre- 
vent fatigue, help r^uvenation and kxigevity, Does ginseng 
raaly work? $150 Poaipakl. Ctanvr (A23). 2440-16«h Street. 
#102 San FrandaiM, CaMomla 04103. 

FLASHUGHT NEEDS NO BATTERIES. You generate 
eleetricity l>y squeezing grip lever. Shockprool. Waterproof, 

Plann. Lakaahora Ditva. P.O. Box 540. Brton Landing, New 

York 1Z814 

SAVE Moneyl End Expensive Auto Repairs. Report. $2.00. 
Ortar Nmrt J. Hoaaitob » Btageas Plaoa. Paaaaic, NJ 
070SS 



TELEPHONES sales— service (American 
Telephones, Box 6, Simpson. PA 18407 

TYPtO FOR YOU BY 

taK OoMutant, eOOB 

NJLOmS 



t DCncrOR. Hat* you relax anytime. Monitoc* 
tsnsiens. Laam ralaxalion techniques. Inexpensive. Great gHI. 
(415) 763-9396 

BE ABSURDLY energetic tomorrow! Interesting and sur- 
Pfiakig Tsport oontains solU informatkm. Money-t)ack guarnn-' 
tae! $2.00. Let, Box 10687. Pittsburgh, PA 15235 

HOW To Win Magazine And Televisk>n Contests! Discover 
How Booklet $3.00. Dudley Publkwlk)ns. P.O. Box 425, Taft. 

cm.9am 

ALL-AMERICAN TIIWU OONTESr. Pitaa S300. EMer 
Today. Brainstonn PuMlcatlona, 36 Oakan GalawBy. ToranttK 
Canada M2P 2A1. 

POPULAR MECHAMC8 fflM BOXES - keep magazines 
t bookshelves orderly. HoWs a year's magazines FREE self- 
adhesive labels (yrs.: 1975 - 1986) with every order. 1 box 
$2.95 — 3 or more $2.50 ea. Popular Machanks, (PL-1744) 
BOR 1014, Radto 01^ 8ta„ New Yoifc, NY 10101 



M ir Tiua You Can Buy Jaapa Fte $4« Thmeh -nw US. 
Govammant? Gal The Fads Todayf Cat (318) 742-1142 Ext 

7133 

MILLIONS OF SURPLUS BARGAINSI Jeeps included! 

Umm IXiiikAirtujaL"Mal>M»atleQiJwaiiMiiaiaDlieLkiiM" 

S2.00 (Quaranlaed). DBPOBAL, Box 19107-AN. 
WASHINGTON, DC 20036 

0.L SURPLUS, Hunting and Camping Equipment. 56 Page 
C MalO Bt g m Red Bank Army Navy, 12-M Monmouth S»mI. 
Red Bank. NJ 07701 

FREE list of usable government aunikia. SASE. Dlacowa i y, 

Box 43772C, Austin, TX 78745. 



LOANS BY MAIL 

LOANS^2RANTS $l0,000AiP. No cradH InvasHgatton, eol- 
lateral, cosigners, bttomialtoa SlJOO (laftaKHMa): 
McReynoids, 323P Sou0i Frankfin, SuNe 804/fW8, Chteago, 

60606-7096. 

BORROW $500-$2S,000 Interest Free! Repay Anytime! All 
ElgMal Wrila: auaMy, Bm 587-8NN, Floral Paik, New Yorit 
11002 

MONEY Problems? Free Book describes Loans, Cash, 
Government Grants. Other benefits, available to individuals. 
Wma: Aiioclatii, Boa 9e-A4, BmoWyn, Naw Ywk 11236 
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BORROW $100-$100,000! Instant Reply! No Co-signers! 
Rush Stamped Envakipal Financial, P.O. Box 1697(P). 
HOhMdMIt) IX 7S080 

BORROW $25,000 ovemWiL* Any piapoaa. Kaap Mai^ 

nkely! Free Report! Succasa flissaidlt Box 19730-AN, 

Indianapolis, IN 46219. 

NO CREDIT? Get major tiank credit cards such as VISA 
and MASTER CARD. Fraa details MCPi-CP. 231-32 Matriek 
BM..Laurallon, NY 11413. 

BO R RO W By Mam $S0O<25,000ftiHIEai»tCo»i«danlMI 
FOr Mo Applicalion Wrta: AceuMa PM, 2120 Cnaknoor, 

" ^TNsms 



MISCELLANEOUS 



BORROW tS0O«2S.000 By MaR. Wdla; EMa. Box 

3t95-PM. Jamaica, New Yori< 11432. 

QUICK Cash LOANS! Write: FICPA, P.O. Box 748, 
Pinconning. Ml 48650. 

MONEY loaned. No ana ralusad. $10,000.00 k> 
$1 ,000.000.00. Info: Project 26, 4612 Maom Biwd. Suia 300, 

Sacramento. Ca. 95819 

VISA obtained without investigatk>n!l Guaranteed! All eligi- 
ble! Details: Credit, 126PMC, Homecresta. Brooklyn, 11229 

BORROW $1,000 - $100,000 OVERNIQHT. Rush stamped 
anvalapa: FInanoa. 24QS ITUi Snat Tanaea, Leavenworth. 



NEED MONEY? When Banks Stop. We Slait Bad Ciadit 
IMo Problem, Write Today! Loan Success, 21 IS Zkuar Rd., 
Dept. PAilAISS, Hanvlon. VA 23663 

ATTENnON N.Y.. CT.. Mass.. N.H.. R.I. HoflMOwners. 

Equity Loans. Low Low Bank Rates. Consolidate Your Bills Or 
Any Other Worthwhile Purpose. Save Thousands In Intarsat 
Charges. Fast Easy Confidential Application Preapproval In 
48 Hours. SlO.OOO-Unlimited. Heritage Funding Corp. InskJe 
Mass. 1-800-447-4027. Outside Mass. l -800-633^)160. 

FREE MONEY! $300,000,000 giveaway. Grants. Never 
repay. Details $1 .00. JaMa. Box 3066. OapL PM26, Samkiole, 
FL33S42 

BORROW SS0O««MXMN-X)ii«mlBhr On algnalwa. Kaap 
inde«niiaiylWrtla;AcllontW.3a 6 0Wl a l * a,LaaAnBalae.CA 

90010. 



GET $104X10 to 1,000400 
rafRNi vntoi CA 
55410 



WBMBIQ MotiMHon $&00 MBTB RMMTS 
ASSOCUnON, 178S4 (Lyons), Ftaraat Lake, MN 58025 



PERSONAL 



. Questkjns answered. Stamped 
K7167 Bantler. Detroit, Mk^igan 48219 



Bylon. 



REMAIUNG SERVICE 



TEXAS Ramaillng/ForwaRllng. Ft Wenh/Oalaa. RamaH, 

Box 8869. R. Worth, Texas 78124 

LETTERS typed and forwarded anywhere. Spelling oor- 
ladad. $^M par addpsaa. Pramplly, Boa 238k Datnill, NY 
13214 



KXimawiOnMo 

ad fkm assures fasL 

Catharines. Onada. L2R 6T7 



IMMNnp, Qlli, pOatoMfik blOOtporat- 
prafasMonal sarvlee. Box 356, St. 



FREE Remailers List. Agents Needed. PS. Box 29656, San 
Antonio. Texas 78229 

TRUSTWORTHY tonvarding. Stamped temails $1.00. 
OtamondH Boa 12$^ Caddo, TaaM 76020 



UNLISTED ADDRESS Diaoiaal MNl oonMaMiaL I 

$1.00 Single. Mail Fonvardkig Satvloa, 8050 a Mafel, 
Houston, Texas 77025 

CONnOENTUU. Man RacaMig/Fonirarding, Mall Drop, 
Box 18039P1I/I, t>lando, FL 32S60 

FREE Details! PosUI Shoppe, 396 East 900 South. Salt 
Uke City, UT84111 

N.YX:., NJ. Stamped remails $1.00. Pieium poaloaida 
$l.00Maiifiim, Bete 3219, W8ilwi«kan,NJ. 07067 

MOTOR CITY REMAIUNG SERVICE (SINCE 1965) 
DRAWER 890, DEARBORN, Ml 48121 



Oonatmar Warehouas, 6333 PadHe Avanua, Bvt» 506, 

Stockton, Ca. 95207 

FREE PACKET/ remails. Flying Fingers Business Servk»s, 
4806B Stearns Rd., Valrico, FL 33594. 

VIRGINIA Address Required? Dependable. ConfMential. 
Malkm, Box 22, DRwyn, Va. 23636 



BLANK PHOTO ID KIT. $10.00. Make 5 laminated Photo 
IDs on typawrltar. 5 BMh Cailiiicatas. Good avarywhare. 



JaekMnvMa. FL 32207. (Par liMh CODl 1-60«4HB-1744 



BUY DIRECT from tha I 
Green, Singapore 0512 



16 



FREE 7 pkt. of vegetable seed, rutger tomato. Ml Muea. 
cat)t>age, beets, carrots, cauliflower, radiahaa. $1 f 
handling, Satlfactkm guaranteed, limit ana. 
4a01M Fegenbush, Louisville, Ky. 40228 

CASES - CABMETS, in stock, tor displaying - protactmg: 
collectibles, tools. InMunanls, atacbmtaa - feaa Itonlum. 
WAMCO. Box 3I77M, Oqwaaoek ME 04064, CM 

600-227-1415. 

WANTED MISCELLANEOUS 

BUYING Tungsten Caibkla, Tungalan, Molytxlenum. Silvar 
Solder. Silver Contacts, QoU; Ptolnuni. 60O4B1'«M4 Ohio 

216-531-8333 collect. 

GOLD, Silver, Platinum, Mercury, Tantalum, ^nmplia BM^ 
ualad Fraa. Oia Aaaqring Saivtoa. Cal Whotaaala TmiM 
Too Fm« 1-60»«SMOia 

1647 CANAOIAH P0N1UC FUHkia Salaa Cotar BmohM 
WanladT I'm looking for 1047 Canatian PonHac Ml Una oolQr 

catalog. No. D6667 dated 5-47. Alfred Sheman. 247 
Parkview Ave., Br.:-i;i .■ ''e N'h^v Vn>. 1.::..'0B 

SCIMP SHJWM O0NrACra» fOWULW OONfMTib 

Slwr SoMar, Stsrikig. GoU PWad. Robart I ' — 

Myrtle St., EHzabeth, NJ 07202 



HEARING AIDS 



HUGE SAVINGS Eliminate Dealer Markups. Free TriaL 
Batteries Wholesale. Terms Arranged. Call Toll Free 1-80IK 
323-121^ Or Write: Lk>yds-PMC. Rockkwd, IL 61110 

PRKHBUMiaMICATAL0Q>8MiaVkbyinriHWIMK 

HilonaySavan", BS30PM-2, Langdon, SapiAiada, CaWomla 
01343. 

327 



ClaiMn Ct, WWnut Creak. CA94S66 



SAVE SZOO+. Modem name-brand akis Improve under- 
standing. No Salasmen. Free Trial. Fraa Calatog. JAM, Dapt 
13»N, 326 Thkd, DaKalt, L 60118 



DO VDU Chaw • SiMka? Raa 



FINEST No Bite Pipe Tobacco. $1 .00 for sample and price 
Hst. Pipe Rapaire. 122 E. Englawood Ave., Naw CasUe, PA 
16106 



U>BORA T OWyC HM BCAL«,0ILASBWi> RB AWARA- 
TUS. CMatoO $1.00. HAOENOW LABORATORKS, 1802 

Washington, MANITOWOC, WISCONSIN 54220 

COMPLETE Catakig SIM. Baigak) Usis. Latxiratoiy 
Satoa, BOK 161A. Britfiton, MA 02186 



H ALLEY'S ESCAPINQI Optical Maintenance KM helps yeu 
view clearly. Cleans lenses, telescopes, cameras. Repalia 
glasses. $4.50 (Ca. resklents 6% tax). Consumer Waiahouaak 
6333 PaoHle, Sidto 506, Stockton, Ci. 86207 



ANY FOmwta $1000. CMatog $2m J. 

Chteago. 60690 



MONEYMAKING CHEMICAL FORHULAS-THOU- 
SANDSI CATALOG $6JM (REFUNOABIE): QWA3, Box 

163, BiookRaW. Wlaoonato 860064163 



SpaoUMa, eO-IS VVMdsMalwbSaklMSwYM 11877. 

COMPUTERIZED SOLAR azimuth elevation printouts. 
AnyUma/locatkxi/date. ReKaSourca, Box 630. Okl Forge, NY 
13420 

HATS CLEANED BLOCKED Satisfactktn guaranteed. For 
history of Virginia's last hatter including price list and oidar 
lomi aand $£00 to: Hats. Box 29865, Rkihmond. Vkginis 



Copyrightu^ iiidlunal 



Popular Mechanics 

DEADLINE FOR ADS: Copy and Payment must be in by the 5tti day ol the 2nd preceding month for the issue in 
which the ad is to appear. See IHead of Classified Section. 

HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in your ad. Each 
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10019: 9 WORDS. 
Zip codes are not counted. Phone #: 2 Words. Symbols used as keys are charged tor. City or State count as 1 word 
each: New Bnjnswick, New Jersey: 2 words. Abbreviations such as CCD., F.O.B., R.P.M., U.S.A., P.O., 5x7, 
16mm are counted as 1 word. (P.O.Box 392 counted as 3 words) Webster's International Unabridged Dictionary 
will be used as our authority for spelling, compound words. Hyphenations, abbreviations, etc. Please make checks 
payable to POPULAR MECHANICS. 



224 West 57th Street, New York, N.Y. 10019 Ordw 
Classified Advertising Dept. (21 2) 262-4825 Form 

F8S 



Only $67.00 for 10 word minimum 

$6.70 each additional word 

BOLD FACE CAPS add 
$1 per word 

(FIrct Word: No Chirga For Bold Faea) 



Rpmittanrfl nf 1i 




is nnrlnftAH tn mvpr 


inQAr1inn«^c^ in thA 




nias.<iification 




No Charg* tor CAPS 


1 2 


1 3 


1 * 


1 S 


1 B 


1 7 


8 


1 9 


1 10-167.00 


\ 11-573.70 


1 12-580.40 


1 13-587.10 


1 14-593.80 


1M100.S0 


1 1&4107.20 


1 17-$113^0 


1 18-5120.60 


1 19-5127.30 


1 204134.00 


1 21-5140.70 


22-«1 47.40 


1 234154.10 


1 24-$160J0 


1 25-5167.50 


1 26-5174.20 


1 27-5180.90 


1 28-5187.60 


2»-$1)M.30 


1 30-1201.00 


1 31-$207.70 


1 32-5214.40 


1 33-5221.10 


1 34-5227.80 


1 35-5234.50 


3«-$241.20 


1 37-1247.90 


1 38-$254.60 


{ 39-5261.30 


1 40-5268.00 


1 41-5274.70 


1 42-5281.40 


43-S2SS.10 


1 44-S294.80 


1 45-5301.50 


1 46-5308.20 


1 47-5314.90 


1 48-5321.60 


1 49-5328.30 


SIK$33S.OO 


1 S1-$341.70 


1 52-5348.40 


1 53-5355.10 


1 54-5361 .80 


1 55-5368.50 


1 56-5375.20 



YOUR NAIWE PHONE:. 

(PLEASE PRINT) 

FIRM (NAME IN AD) 



YOUR ADDRESS 

CITY STATE ZIP. 



DATE: YOUR SIGNATURE. 



(PLEASE PRINT OR TYPE COPY • FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



HEALTH, VITAIWIWS 



RESPIRATORY ILLNESSES, sinus, bronctilal. etc. RE- 
SP1RIZER helping thousands breathe easier. Trial available. 
RESPIRIZERS, 474 BOYDS SCHOOL ROAD, 
GETTYSBURG, PA 17325. TELEPHONE (717) 334-1478 



FREE VITAMIN catalog. All-natural health, beauty prod- 
ucts. JMR Enterprises, #PM2, 800 Woodruff, Cleanwater. FL 
33516 



GARDENING « LAWN CARE 



LEARN Gardening and Landscaping at home. Free lx)ok- 
lel Lifetime Career Schools, Dept. A-201 , 2251 Barry Avenue, 
Los Angeles, California 90064. 



FLOWERS, PLANTS & NURSERY 
SUPPLIES 



AMAZING COAL PLANT - Colorful - Watch H Grow. Starter 
Kit 53.50. Send to: Gene Bert, R.0.#2 Box 13A, New 
Alexandria. PA 15670 



RECIPES, COOKING, ETC. 



"GOOD OLE DAYS" cootcbook. Meats, vegetables, des- 
serts like Grandma cooked. 55. Kings and Things, Box 
220PM, Atascosa, TX 78002. 



55 CHICKEN Recipes Or 49 Shrimp Recipes. 54.00 Each. 
Sausvtlle Marketing, Dept B, Box 561, Stone Mountain, GA 
30086 



Mmmml (3elk»>us CHERRICHOCAROO dessert! 52.00 to: 
Cookmart-P2, 313 Clart<sley Road, Manitou Springs, 
Cotorado 80829 



216 recipes galley GREAT LAKES FREK3HTERS 59.95 
ppd. Box 1270-1 15M, Traverse. 49685 



LOW CALORIE COOKBOOK! Over 250 delightful recipes. 
From Appetizers to Desserts. Money-t)ack guarantee. 54.95. 
Bramble Co., 1 1 1 Downey, Brockton, Mass. 02402 



GREATEST WILD GAME COOKBOOKS EVER PRO- 
DUCED ... by ranger . . . FREE details. 49 North-PM, Box 
8984F. Calgary, Alberta T2J 5S6 



GERMAN butter cream torte. Simple to make. Friends will 
beg for recipe. 54.00— Rick Boettcher. 9594 State. Cleveland. 
OH 44133 



DEUCK>US Caramel Corn. Easy Family Recipe. 51.00. 
Riverside Recipes. 28 Morwood Ln. A. St. Louis, MO 83141 



EARLY 1800 Old Fashion Apple Stack Cake, Recipe Never 
Printed $2.00 SASE. Coffey House, Box 87, Jacksboro, Tenn. 
37757 ' 



FANTASTIC Beef Stew. Superb Aroma, Taste. $2.00. 
Mainely Books, Box 323. Madison, Ohio 44057 



RECIPE for best lasting carrot cake and cheese cake I have 
ever found $2.00. SASE Summit Enterpnses. P.O. Box 459, 
Bogart. Georgia 30622 



FAST, EASY, DELICTUS, HEALTHFUL AND PRETTY 
TOFU HORS'DOEUVRE RECIPE. "EBONY AND IVORY" 
$1.00. CHEF BRIANE, P.O. BOX 279, GREENFIELD PARK, 
N.Y. 12435 



DELICIOUS - Beefstick sausage recipe made with beef- 
burger-delightful snacks $2.00 - Jay Enterprise PM, 455 S. 
Wall, Coos Bay. Oregon 97420 



GOURMET COFFEE Blending Recipes 52.00. Perez, Box 
8595. San Diego, CA 92102 



BETTYS Scrumptious Red Velvet Cake. 52.00. 
Brazos-Mart, Box 1000P2, Brazoria, Tx 77422 



DELICIOUS CARAMEL Dumplings Plus 3 Variety Recipes. 
52.00 SASE. VLN, P.O. Box 544, Mattoon, III 61938 



AUTHENTK: KOREAN Recipes! Delicious. $3.00 SASE. 
Sharp, PO Box 25 335, Pittsburgh, PA 15242-0835 



A SECRET Revealed: Southern Fried Chicken— $2.00 + 
$1.25 in SASE: RT4, Box 525-MI, Elkton. VA 22827 



PRANK recipe for birthday cakes. Hilark>us 51.00 SASE. 
Tweten, P.O. Box 957. Virginia, Minn. 55792 



MWNEMAKING, BEERMAKING, ETC. 

WINEMAKING-BEERMAKING-GASOHOL. Free Supply 
Catakig. Yeast Equipment. Continental, Box 18ePM, 
Casselberry, FL 32707 

FREE BEERMAKING CATALOG. —Best Value. Selec- 
tion. 24-hr. Service. HOMEBREW, Box 158M, Haslett, 
Michigan 48840. 

WINEMAKERS-BEERMAKERS— Free Catak)g— Fast 
Se(vk» — Large Selection: Kraus. Box 7850-L, Indepertdenca, 
Missouri 64053. 

WINEMAKERS-Beennakers: Free Illustrated catakig of 
supplies Semplex, Box 12276R, Minneapolis, Minnesota 
55412-0276 



MAKE QUALITY BEER, Wine. Free catak>g. Village Store, 
Box C-51PM. Westport. MA 02790. 

WINE/BEER MAKING Catalog: B&J Enterprises, 1845 
South 19th, Spnngfield, Illinois 62703 

BEER LOVERS — Brew your own. Delk:k)us! Inexpensive! 
Free Catak)g. Beer Gear, Box 25093M. laraing. Mk:higan 
48909 



FREE BEERMAKING BOOK Plus Catatog. Finest Equip- 
ment, Ingredients. Fully Guaranteed. SPI, Box 784-M, Chapel 
Hill, NC 27514 

WINE 28 Days Guaranteed. Instructkms. SASE. Box 965, 
Morrisville. PA 19067 



BEST BEERMAKING CATALOG IN U8AI FREE! Brewing, 
Box 1139. South Chatham, MA 02659. 1-800-447-7404 



WINEMAKERS — Beermakers Free CaMog. Low Prices. 
Free Recipes. Callar-M. Box 33525. Seattle, WA 96133. 



BEERMAKERS ONLY! Free Catakjg/Newsletter. 
Williams'. Box 461 MX, Oakland, California 94604 

ENJOY keg beer at home. Convert your okt refrigerator into 
a twer dispenser. Tastes better than cans and costs less. Free 
information. Keg Beer Warehouse, 3529 East Grant, Tucson, 
Arizona 85716 
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TIME MACHINE 



75 YEARS AGO: February 1911 




Proposal to protect Canal. 



Metal monsters on the march. 



ggt ^ ■ ■ 



M»wYoo«^;!«^^ 

Hot dog I A hot rod. 



To arm or not 

The Panama Canal was with- 
in two years of completion. 
Lt. Gen. Nel.soii A. Miles, 
convinced it should be 
armed, wrote: "Prudence as 
well as honor, demands that 
we jrive it ample protection. 
Not to do so would be like 
building preat treasui-y 
buildinjis and nejrlecting the 
matter of locks and bolts. At 
the price of American lives, 
we have turned the plague 
district of the westei'n hemi- 
sphere into a healthful re- 
gion. We have picked up the 
wreck of great French disas- 
ter and caiTied it forward 
with success." 



Words of wisdom 

Motion i)icture producers 
during the silent era foi-got 
that there was a segment of 
their audience that read lips. 
Deaf pei'sons were often 
shocked by silent dramas in 
which actoi-s and actresses 
used unjji-intable language. 
To the deaf, who rt'ad li|)s 
with facility, the language 
u.sed was as plain and dis- 
tinct as s])eaking actors and 
actresses on stage is to the 
average theatei' audience. 
Protests wei-e launched 
against the films. Films have 
sound now, and the protests 
against foul language in cine- 
ma continues. 




With boots on 

Famed aii'men.John Moisant 
(top) and Arch Ho.x.sey died 
in air crashes the same day. 
Moisant was known for his 
Pari.s- London flight. Ho.x.sey 
held an altitude rccoi'd. 



50 YEARS AGO: Febrwar^JjVS^ 



Pass the bazooka 

Saber-rattling among P^ui'o- 
pean countries lead to dire 
predictions for the next land 
war by inventor-engineer 
Hiram Percy. He foresaw 
the tank — or continuous- 
tracked vehicle, as he called 
it — as a major land war 
weapon. "We shall see on the 
battlefield," he wrote, "no 
men but thousands of tanks, 
battling each other as un- 
couth prehistoi'ic monstei's 
must have done, rearing and 
plunging, climbing and roll- 
ing over each f)ther." The 
modern tank cor])s that na- 
tions have today pose a simi- 
lar threat. 




Believe it! 

Robert L. Ripley's cartoon 
"Relieve It Or N.'itl" had be- 
come world famous. It was 
read by 7(tO,(K»(),0()(). ap- 
peai-efl in 325 newspajiers 
and was translated into V> 
languages in ;!.s coinitries. 
Ripley received up to :!(MHI 
letters a day fi'om ])(itential 



contributoi-s. His intei-na- 
tionally .syndicated cailoon 
s|)awned books, hi'oadcasts 
and movies. Ripley (above) 
looks ovei- one of the many 
oddities he defied the world 
to believe or not: a chicken 
with a 24-fo()t tail. Ripley's 
challenge lives on on TV's 
"F'.elieve It Or Not!" 



25 YEARS AGO: February 196« 



Junior racer 

(lot a pre-teen at home'? This 
battery-powered small-fry 
hot rod would've been just 
the ticket. Simple and eco- 
nomical, it was run by a gov- 
ernment surjjlus converted 
electric gear motor which 
cost about .$1.') back then. It 
would run Hi hours on one 
charge and carried a (iO- 
pound load. The battery was 
connected to an on-off 
switch. Top speed for this 
sidewalk sportster was no 
more than an animated am- 
ble. Department .stores now 
caiTy children's cars with 
features some full-sized cars 
would find desirable. 




Foiling the sea 

The hydrofoil was beginning 
to give engineers ideas. One 
of the first practical crafts, 
F reccia del Sole (Arrow of 
the Sun) entered service be- 
tween Italy and Sicily. It 
whisked 75 passengers 
across the water at 45 mjih. 



Visions of 100-mph ocean lin- 
ers and a coastal screen of 
200 or 300 hydrofoil destroy- 
ers seemed only a line-draw- 
ing away. Today, hydrofoils 
are used worldwide as fer- 
ries and cargo boats, but the 
destroyer fleet hasn't come 
to pass. m 
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TOYOTA 



1 1 n 



1986 4X4 SRSXTRflCRB. 

""1 SELUNG SMALLTRUCK IN AMERICA.t 

Every driver of every other small truck 
knows one thing for certain: they'd 
better get their tailpipes out of 
your way 

No malice intended, but this all 
new 1986 Toyota 4X4 Gas Turbo— the 




first and only one of its kind— just hap- 
pens to be the single, most powerful 
small truck you can buy East or West. 
Its Electronically Fuel-Injected, 



24 liter SOHC gas-turbo engine 
methodically pumps out a staggering 
135 horsepower and 173 ft. /lbs. of gut- 
wrenching torque. So it goes just 
about anywhere it wants. Up moun- 
tains. Across 
ditches. And 
through sand 
washes with 
its wide 
P225/75R15 radials. 

Nearly airjnanner of road deform- 
ity is absorbed by its all new Hi-Trac 
independent front-suspension with 
stabilizer bar And raised torsion bars 
insure the highest ground clearance 
of any truck in its class. Bone shaking 
rides don't exist where directional 




stability and smoother rides do. 

There's more to this Xtracab: 
Like remarkable space behina the 
seats, 7-way adjustable driver's Sport 
Seat, thick and rich cut-pile carpeting, 
an AM/FM/MPX stereo system with 
cassette and the most leg room of any 
truck in its 
class. 
And the 
list piles 
on. 

If total 
domination of — 
the road appeals to you, good news 
^ pal: this Turbo's the tyrant. 

T CjleriiltU vedi 1384. '.ViirtJs Avjtomcjlivt; Report 

GET MORE FROM LIFE- BUCKLE UP! 




